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Many schools regqulre the New York 5tate FPhyslical Fltness
Test to be administered to grades four through twelve, at
the beginning and end of the school year. The squat-thrusts
are used to measure endurance. The purpose of this study
was to determine if the squat-thrust test component of the
New York State Physical Fitness Test was a valld test of
aeroblc endurance. Cooper's Twelve-Mlnute Run/Walk Tezat was
used as the criterion measure of aerobic capacity. Eight
hundred and thirty-six students were teséed on the
twelve-minute run/walk test and the squat-thrust test.
Twenty students stopped while taking the twelve-minute
run/walk test, and their results were not used. Students
tested were in the fourth grade, elghth grade, eleventh
grade and twelfth grade. Data were statistically analyzed
by the Pearson r. The correlation coefficient was +0.30.
This correlation coefficlent did not indlcate a slgnificant
relationshlp between the twelve-minute run/walk test and the
squat-thrust test. It is recommended, based on these
results, that Cooper's twelve-minute run/walk test be

substituted for the squat-thrust test to measure aeroblc
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capaclty. The researcher also suggests that the
gguat-thrust test be asseased for sultablllity as a measure

of anaerobic capabllity.
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Chapter 1

Introduction

Several factors contrlbuted to a special natlonal
interest in youth fitness. The rejection rate of youth for
military service in times of national crisis, an increase in
the percentage of the population made up of youth and
children, and comparatlive studles of fltness in American and
European chlldren led ultimately to the formation of a
President's Council on Physical Fitness and Sport. During
the 1950's laboratory and field studles were almed at
assessing the physical fltness of youth.

In 1984 the United States Public Health Service
reported the results of a national fitness survey,
indicating that "Amerlcan young people have become fatter
gince the 1960's" (National Children and Youth Fitness
Study) (Gabbard & LeBlanc, 1986). The purpose of the study
was to describe the current fltness status of chlildren and
youth in the United States and the patterns of participation
in physical activity, and to evaluate the relationship among
physical actlvity patterns and measured fitness. This test
was administered to 8,860 boys and girls ages ten through
geventeen across the country. The sum of skinfold data
demonstrated a tendency for all age groups to be fatter than
comparable groups in the 1960's. The National Chlldren and
Youth Fltness Study test battery consisted of the sum of

triceps and subscapular skinfolds, sit-and-reach test, bent




knee slt-ups (number completed In sixty seconds), chin-ups
(number completed), and a one mlle run/walk tezt.

Because research indicates that American youth have
become fatter since the 1960's, the development of fitness
among young children should not be left to chance. Sharkey
(1984) mentions that several recent surveys have ldentified
the presence of cardlac dlisease risk factors In children of
all ages in urban, suburban, and rural settings. Kannel and
Dawber recently stated that atherosclercsls 1s not only a
disease of the aged but 1s primarily a pediatric problemn,
since the pathologlic changes which lead to atherosclerosis
begin 1n Infancy and progress during childhood (Boyer and
Wilmore, 1977). Cooper (1970) stated that at least one
million Amerlicans dle each year from heart and blood vessel
dlsorders, which adds up to one death every 50 seconds, from
coronary disease alone. Some students only participate in
physlcal activity that is recelilved in school instruction.
Most young people do not even get enough exercise on thelir
own. §Statlistlics show that children spend a large poportlion
of their time engaged in sedentary activities such as
television, bus riding, studylng, and idle soclalizing. WwWith
this Information, resea?ch is abundantly avallable to
support the need for dlirecting the fitness development of
children.

Dr. Kenneth H. Cooper, in Aerobigs, outlines the
exercises he believes make the greatest contribution to

aeroblc fltness. Cooper (1968) states that actlive exercises




such as running, swlimming, and walking are extremely
productive, while calisthenics are the least valuable type
of activity.

Actlve exercises not only make a great contributlion to
aeroblc fltness but may also aid in the improvement 1in the
efflciency of the heart. Benefits of the trained heart
include reduced systollic blood pressure, greater stroke
volume and cardiac output, decreased heart rate per work
load, and more efficlent dlastribution of blood to the actlive
muscles (Edington and Edgexrton, 1979; Corbin and Lindsey,

1985).

Physlcal educatlion in the =zchoola plays an lmportant
role in the physical fltness of students, During this
decade an exciting trend which has significantly changed the
currlculum for vyoung children's physical educatlon programs
iz the lwmplementatlion of the health-related fltness
philosophy. Health-related fitness is relevant to all
students, and meaningful goals can be established for the
improvement of each fitness component in this area.
Health-related fltness has an impact on a person's physical
well being and performance, and invoves such factors as
muscular strength and endurance, cardiovascular endurance,
body composition and flexibility.

current employment of fitneas tests can help ensure

that each student leaves the secondary achool with an




appreciation of lifetime fitness and an understanding of the
means by which it can be maintained. There are a great
variety of tests that purport to measure fitness. Some
measure only two or three components of fitness and others
claim total measurement.

Relatively few tests have been constructed to measure
youth fitness exclusively. However, many tests have
application to childhood and adulthood as well.

One fitness component necessary to test is aerobic
fitness. It is useful to measure aerobic fitness because,
it brovides a rational basis for planning training programs,
teams can be strategically analyzed, it can be used as a
prophylactic measure to avoid excessive strain in
individuals who aren't prepared for certain levels of
intensity in class or practice, or for homogenizing groups
in class and sports. Mood (1980) has mentioned the
following as some reasons for test and measurement
application: (1) classification of students into homogeneous
groups, (2) motivation, (3) measurement of improvement,

(4) measurement of achievement, (5) evaluation of progress,
(6) determination of potential, (7) diagnosis, (8) public
relations, (9) grading, (10) evaluation of instructional
methods, (11) establishment of norms, and (12) research and
research evaluation. Fitness testing is a traditional
component of the public and private school physical
education curricula. However, teachers have administered

tests of fitness without giving ample consideration to the




purposes of the testing process and the approprliateness of

the test batterles selected.

Laboratory Tests and Fleld Tests

In the exerclse physiology laboratory, aeroblc
capacity, the maxlimum amount of oxygen the body can process
during intense effort, can be measured directly. Aerobic
capaclity 1s determined during maxzimal work on elther a
motor-driven treadmlll or a blcycle ergometer. The need for
treadmills, gas analysis equipment and trained technicians
make such measurements lmpractical for a school siltuation.
Thls type of testing 1s necessary for research, but
impractical on a large scale, due to cost of equipment, need
for tralned personnel, and time. 1In as much as laboratory
determination of waxlimum V02 is Impractical for large
groups, notable efforts have been made to developAa fleld
test of fltness that correlates well with laboratory tests.
Fleld tests that have been ldentified as reflecting
cardicrespiratory functlonlng are step tests that measure
heart rate response, speed of running long distance events,
number of squat thrusts performed In a regulred time, and
the distance covered on\a track In a particular amount of
time.

Maximum oxygen lntake can be measured during any
exerclse that uses large muscle groups and that is intense
and long encough to tax the aeroblc fltness of the

individual. An Indlvidual's aesrobic capaclty reflects the




funetioning of the heart, lungs, and vascular system in the
delivery of oxygen during perlods of heavy work. 1In
addlitlion to the delivery system, the cellular ability to
extract and utllize oxygen 1s Important. The higher the
maximum oxygen uptake the more effective the cardlovascular

system.

Broblem

Although many physical fltness tests have been
published in the United states, only a handful have been
developed with an adequate concern for type of fltness, test
valldity, and test reliability (safrit, 1986).

For example, the New York State Physical Fltness Test
Ia an indlvidual performance type test composed of four
different test ltems. There is a total physical fitness
score, and four partlal scores indicating atrengths and
weaknesses 1n four baslc components of physical fitness,
including agility, strength, speed, and endurance. The
squat-thrust test component of the New York State Physlcal
Fitness Test purports to measure endurance. A second
component, Cooper's twelve-mlnute run/walk test, involves
measuring the distance éovered by running, or running and
walkling, for a time of twelve minutes. The following
researchers are 1ln agreement that the twelve-minute run/walk
test 1s a valld measure of aerobic fitness because thls test
1s highly correlated to maximum oxygen utillization: weller,

Lienk, Kullmer, & Kindermann (1984); Fox & Corbin (1983%);




Mathews (1978); Mood (1980); McAdam (1980); Cooper (1968);
Cooper (1970); Cooper (1982); Gettman (1980); Dlisch,
Franklewlez, and Jackson (1975); Noble (1986); and safrit
(198¢6). There have been suggestions, however, that the
sgquat-thrust test does not measure endurance 1n the New York
State Physlical Fitness Teat. For example, in a best effort
one minute run, slightly more than sixty percent of the work
iz performed anaercoblcally (Cooper, 1972). Sguat-thruats
for thlrty seconds and one minute are too short 1n duration
to test for aeroblic fitness.

Many schools require the New York State Physical
Fltness Tesat to be adminlstered to grades four through
twelve, In the beglnning and at the end of the school year.
This test waz developed to provlide school personnel with a
measuring instrument to use In determinling the physical
fltness of puplls, and to screen for puplls who are
physlcally underdeveloped. The New York State Physical
Fitness Screening Test provides a minlmum standard for the
measurement of a pupil's general physical fitness on the
basls of four Independent components of physical fltness
which show relatlvely llttle Interdependence. Thls test can
be given to many studenfs in a relatlvely short perlod of
time. Squat-thrusts are used to measure endurance in the
New York State Physical Fltness Test. However, there ls
little evldence to support the theory that squat-thrusts for

thirty seconds or for one minute may be a valld measurement




0f enduranee. They may, instead, be an assessment of

anaeroblc capaclity, or the lactic acld syszstem.
The purpose of the twelve-minute run/walk test is to

determine the indlvidual's aerobic capacity. Cooper (1968)
found that the twelve-mlnute run/walk test 1s a valid
measure of maximum V02, and has a correlation of .90 wlth
the Balke treadmill test. One hundred and fifteen United
States Alr Force male offlcers and alrmen were evaluated on
Cooper's twelve-mlnhute fleld performance tezt and on a
treadmill maximal oxygen consumption test (Cooper, 1968).
The correlatlon of the fleld test data with the
laboratory-determined oxygen consunption data was 0.897.

The fltness tests addressed in this research study are
the squat-thrust component of the New York State Physical
Fltness Test and Cooper's Twelve-Minute Run/Walk Test.
These tests are attractive because of their practicallty in
terms of facilities, time, and equipment. These tests will
be evaluated to determine whether the Squat-Thrust Test
shows a high enough correlation with Cooper's Twelve-Minute
Run/Walk Test to conslder 1t a valid measure of aeroblc
capaclty. Cooper's test was used as the criterion measure
against which to assess\the validity of the squat-thrust
test. Cooper (1962) ztates that the twelve-minute run test
gives a rellable estimate of person's aerobic capacity, yet
it does not require expensive laboratory equipment. An

increasing number ¢f athletic teams have been using both the




twelve minute and the 1.5 mile tests in conjunction wlth

thelr off-season and in-season condltlonlng (Cooper, 1970).

Purpose

The purpose of this study is to determine 1f the
Squat~-Thrust Test component of the New York State Physical

Fitness Test 1s a valid test of aeroblic fltness.

Limltations

One limitation that may have an affect on the
reliablility of the test adminlstration 1s subject error in
counting his/her own laps around the track during the Cooper

Test.

Hypothesis

There will be a low correlation between performance on
Cooper's Twelve-Minute Run/Walk Test, which will be used as
a criterion measure of aeroblc capaclty, and performance on
the Squat-Thrust Test in the New York State Physical Fitness

Test.

. Definltions

Aeroblic. Refers to the oxldatlve metabolle process
whereby enerqy ls provided to drive varlious cellular

reactlions such as muscular contraction.




Asrnhie Capacity or Mawipum Oxvgen Uptake (max, vVO2).

The maximum amount of oxygen an 1individual can utillize
during a specified perlod of time. It 1s usually reported
in 1/min, or wml/kg/min.

Anaeroblc Exerclse. Anaeroblc exercise involves
Intense effort of short duration and leads to the production
of lactic acid, as a result of glycogen catabolism in the
absence of oxygen.

Cardlovascular fltness 1z the

ability of the lungs and heart to take in and transport
adequate amounts of oxygen to the worklng muscles, allowing
activities that involve large muscle masseza to be performed
over long perlods of time (Fox and Mathews, 1981).

Ergometer. An apparatus for measuring work.

Maxlimal Oxygen Uptake Tests. Exerclse of Increasing
Intensity performed until no further increase of oxygen
uptake occurs or until aymptoms or signs of intolerance
occur.

Qxygen Deflclt. The time perioed durling exerclse In

which the level of oxygen consumed is below the amount

required for the exerclse,

10




8 = Le. To perforim thls exerclise one bends
the knees and places the hands on the f£loor. The arms may
be between, outside of, or in front of the bent knees
(position 1.) Then one extends the legs backward keeplng
the arms and body atralght as in the push - up poslition
(position 2.) The performer next returns to the squat
position (position 3), and then to the erect starting
poslition (positlion 4) See Flgure 1. One sguat-thrust 1s
completed when the performer returns to the atartling
position of the 4-position exerclse.

The New York state Physical Filtness Test. A test
that provides a minimum standard for the measurement of a
pupil's general physical fitness in grades four through
twelve. It is based upon four independent components of
physical fitness (side-step test for agillity, slt-ups for
strength, 60-and-9%0 yard dashes for speed, and sguat-thrusts
for endurance) which show relatlvely 1lilttle Interdependence.
Accordling to the New York State Physlcal Fitness Test Manual
(1977 & 1984 Revision) the prlmary emphasis in this test is
upon total physlcal fltrnezsz, and the sum toetal of the
component scores provides a basls of ldentifyling physlcally
underdeveloped pupils.‘

ve- . Thls involves measuring
the distance covered by running, or running and walking, for

a time of twelve minutes.

11




Figure .

c. Legs back position d. Return to squat position

v . Japp o

C.

Pictorial breakdown of the Squat-thrust test
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Chapter Il

Aerobic capacity is defined as the maximal amount of
oxygen that can be consumed per minute during maximal
exercise (Sharkey, 1984., & Noble, 1986). For comparative
purposes, 1t is best to express aerobic capacity by taking
body composition into consideration, that is, mililiters per
kilogram of body weight per minute. Aerobic capacity
depends upon the transport of oxygen from the atmosphere to
the mitochondria of muscle cells. Thils transit involves
basically four processes: 1) alveolar ventilation, 2) the
Interaction bhetween pulmonary diffusion and blood transport,
3) blood transport, and 4) the interaction between tissue
dliffusion and blood transport (devries, i974). The most
important determlnants of aerobic capacity are the
Interaction of cardlac output and hemoglobin level which
together determine the level of blood transport of oxygen

(Noble, 1986).

The energy used foi muscular work comes from food. All
three classes of nutrients - carbohydrates, fats, and
protelns can provide this enerqgy. Carbohydrate, fat, and
protein in food are broken down through digestion to forms
that can be used by muscle cells to synthesize ATP elther

anaerobically or aerobically. Noble (1986) states that the

13




main zource of energy for the muscular contractieon iz
carbohydrate and fat from the food consumed. The order of
preference for energy through food consumption is
carbohydrates first, fats second and proteins last.

various actlvities have speclflc demands for enerqgy.
For example, sprinting requires a large energy ouput over a
short period of time. Conversely, runnlng a marathon
requires a large energy output over a long period of time.

Adenoslne triphosphate (ATP) 1z the lmmedlate source of
enerqy for any muscular activity. ATP is stored in skeletal
mizcle in liwmlted amounts and replenished, as needed, from
the chemical breakdown of other substances also stored in
the body.- ATP 1is avallable for brlef bursts of hligh energy
output (up to thirty seconds) such as sprinting 100 meters
(Nohle, 1986). The energy uzed to develop power (for
athletic events such as standing long jump, shot put, fast
starts, and sprints) comes from the ATP-PC system, which
does not require oxygen to form ATP. When stored ATP and PC
are substantlally reduced, additlonal short-term ATP enerqy
is made available from the anaerobic breakdown of glycogen
(stored carbohydrate) to lactlic aclild. The breakdown of
glucose 1s important foi several xreasons: most carbohydrates
are metabollzed to glucose; 1t 1s the maln source of energy
during exerclse depending upon intenslty and duration; and
i1t can yleld a limited amount of ATP when oxygen supplies
are inadequate. The lactic acid mechanism does not employ

oxygen. Carbohydrate (in the form of glucose) is the only

14




food used in this metabollic sequence. ESSentially, glucose
1s broken down to pyruvate and then to lactlc acld. Lactlc
acid is formed during exercise when sufficient oxygen is not
avallable. ATP for hlgh Intensity actlvitles lasting from
1-3 minutes can be supplied by the lactic acld system. Fox,
Mathews, and Balrstow (1980, p. 174) state that the lactic
acid system 1s the prime source of enexrgy for all-out
efforts that last between 90-120 seconds. A disadvantage
of thls system 1s the accumulatlon of lactlic acld In the
musclez and blood, causlng fatlgue.

The thlrd pathway employed for the formatlion of ATP I3
called the oxygen aystem and the electron transport syatem,
it takes two to three minutes of exercise to accelerate the
oxygen consumption to the requlred level., Exerclses of
three minutes or more rely mostly on the aeroblc system.

All three foods (carbohydrates, fats, and proteins) may be
used 1n the oxygen system to form ATP. This process permits
ordinary actlivity without dlscomfort or fatique, and is also
the basis for meeting increased demands for energy in
athletic events of long duratlion, for example, in running
the marathon. The function of aeroblc metabolism is to
restore the cell's ATP\and CP. When the level of oxygen
consumption is below what is necessary to supply all the ATP
requlred by an exercise then an oxygen defliclt 1s lncurred.
Fox and Mathews (1983) state," it 1s during the oxygen

deflcit that the anaeroblic capacity iz called upon." The

15




activity will then be performed anaerobically, and length or
duration of the activity will be diminished due to fatigue.

The ATP-PC, lactic acid, and aerobic system are all
sources of energy, although a specific system may
predominate at different times in an event. Fox and Mathews
(1976) have devised a continuum of performance times divided
into four distinctive areas. Activities requiring
performance times equal to or less than thirty seconds rely
on the ATP-PC system. Activities requiring between 30
seconds and 1.5 minutes to perform rely mostly on the ATP-PC
and the lactic acid system. Activities requiring between
1.5 and 3 minutes to perform rely on the lactic acid system
and the oxygen syétem. Activities requiring performance
times equal to or greater than 3 minutes in duration rely on
the aerobic system. Very few sports are pgrely anaerobic or
aerobic. For example, in a 1500 meter run, the anaerobic
system supplies the majority of the ATP during the sprint,
at both the start and finish of the race, with the aerobic
system predominating during the middle or steady state
period of the run.

Sharkey (1984) states that lactic acid and high levels
of carbon dioxide cause labored breathing, general
discomfort, and a sense of distress. Since anaerobic
exercise involves high intensity and often rapid muscle

contractions, it may pose a greater threat of injury.




Exercise Intensity and Duration

Cardiorespiratory endurance activities are performed at
submaximal intensity for prolonged time periods and depend
upon oxygen for the production of necessary energy supplies.
Getchell (1979) states that most field tests of
cardiorespiratory endurance utilize running, jogging, or
walking. Getchell (1979) points out when an activity lis
performed over a sustained period of time and,
correspondingly, at a submaximal effort, it is generally
agreed that an activity should last for at least 10 minutes,
to improve cardiorespiratory endurance. Other studles
confirm that the duration of a running test must be between
10 and 20 minutes to provide reasonable estimates of aerobic
capacity (Cooper, 1972). Getchell (1979) also states that
continuous and rhythmic activities that can be sustained
over a period of 20-30 minutes or more are the best
activities for improving the function of the
cardiorespiratory system.

Other studies have aimed at determining how long a
person must work to provide accurate results for attaining
aeroble flthess. Balke haz demonztrated that an adeguate
estimate of aeroblic capacity 1s possible with as few as 10

minutes of maximal work (Getchell, 1979). A significant
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peint 1z that if wmaximam work iz performed for 10-320
minutes, the predomlnant energy source 13 dependent on the
utillization of oxygen; thus an adequate estimate of one'
aerobic capacity will result. Cooper (1972) and Ribisil
(1980) both support.Balke'ﬂ requirement of a minlmum
duration of 10 minutes.

Malntenance of a high level of work 1ntensity is
posslble for only a short duration of effort due to the
limited avallablllity of lmmedlate energy stores (Ribisil,
1980). The high enerqy phosphates can sustaln maximal
effort for less than thirty seconds, whlle the short term
glycolytic process can extend this to about two minutes of

high level work. If the duration of effort is to be further

pa]

extended, then the long term oxldative process must provide
the enerqgy and the intensity must be reduced accordlingly.
For this reason, the duration cannot be prescribed without
firat conslderlng the intensity. Duration refers to the
length of time the indlvidual works at the prescribed
Intensity. The duration of effort 1s closely related to the
intensity of effort, and this interrelationship requires
that both must be consldered simultaneously rather than
separately. \

A review of llterature indlcates that there 1s an
inverse, nonlinear relationship between intensity and
duration of exercise. Figure 2 demonstrates this

relatlionship between intenslty and duration of exercise.

Skinner and Morgan (1984, p. 32) state, "If Intensity ls
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low, duration can be long and the actlivity iz predominatly
aerobic. Conversely, 1f lntensity 1s high, duration must be
brief and the activity 1= primarily anaerobic." Karpovich
and Sinnling (1971, p. 91) state, "The oxygen lntake during a
glven exerclse depends on the intenslty of work and the size
of the muscle groups involved."

Corbin and Lindsey (1985, p. 38) state, "True anaerobic
e¥erclse can only be contlnued for less than a minute at a
~tlme." Bharkey (1%84) states when highly f£it individuals
are able to run the 1.5 mile distance in 10 minutes or less
the results may reflect baslc speed or anaeroblc power as

well as aeroblc fltness.

Mazs testlng for evaluation of students and programs 1=
8till primarily left to the physical educator. The
sclentliflc value of mazs tezsting of physlcal fitness has
been debated frequently 1n recent vears. There 13 no doubt
that these tests are less accurate than thoge performed in
research laboratory, physical performance tests. However,
standardized wass testing Is needed to establish national
norms and to serve the burpose of International comparisons,
These norms dlrect the individual, the teacher, and the
coach In their work of enhancing physical fitness.

Self-testing and self-monitoring skills are fundamental
for the diagnosls of fitneszas needs throughout 1ife. The

squat-thrust component of the New York state Physical




Fitness Test and Cooper's Twelve-Minute Run Test are both
tools for self-testing. These tests may be performed on an

individual basis or with a large number of students in

class.

The New York State Phyeical Fltnesa Test

During World wWar II the need was felt throughout the
nation for some device to both motivate and evaluate the
attalnment of physical fltness., 1In 1944 New York State
attempted to meet this need with the publication by the New
York State war Councll and the State Department of Education
of physical fltness standards for boys and girls.

After the war the Interest in standards was malntalned
throughout the State and the New York State Department of
Education, Dlvision of Health and Physical Education,
together with the New York State Association for Health,
Physical Educatlon and Recreation (NYSAHPER) comblned to
sponsor a long-term standard in all areas of physical
education. 1In the spring of 1947 a conference was called at
Wesat Polnt to lnaugurate the project. At that meeting the
framework for a three-pronged study involving the setting of
standards in physical education knowledge, skills, and
physical filtness for secondary school bhoys was amended.

By the time of the next West Polint Conference the
following spring (1948) the standards project had mushroomed
to include setting standards for boys and girls on all

levelz from elementary school through college In the three
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original areas (medical or physlologlcal, anthropometrical,
physical or motor) with a possible fourth area, social
adaptability, suggested for the future.

The development of the New York State Physical Fltness
Test was manifested by the long history of research by Dr.
Saul Ostrow. Ostrow completed much of the baslc research
for this test in connection with the State Education
Standards Project, sponsored by NYSAHPER and the state
Educatlion Department. Thls rezearch 13 reported in hils
doctoral dlssertatlion, which was done under the dlrectlion of
Dr. Leonard A. Larson, Department of Physlcal Educatloﬁ,
Health and Recreatlion, sSchool of Educatlon, New York
University.

Oztrow (195%1), in hls doctoral dissertatlion entitled,
"An Experlmental sStudy To Determine standards QOf QOrganlc
Development For Use In The Boys' Physical Educatlon Program
In New York State Publlic Secondary Schools," ldentifled
sixty-nine components of physical fitness from the revlew of
literature. Hls next step was to classify the components
into three categorles: medical or physliologlcal,
anthropometrical and physical or motor functlion. Some of
the components could pogsibly have been placed In more than
one category but for the sake of slwplliclty, each component
was placed in only one catagory - that which seemed most
fltting. Slnce there was dupllicatlion of components due to
the diverse terminology used by varlious lInvestligators, the

next step became the ellmination of this duplication.
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Elimination of duplication reduced the sixty-nine components
down to sixteen components as follows: medical (7),
anthropometrical (3) and physical (6) (Table I).

Selection of components were based on limitations of
physical education programs in New York State. Criteria
used were: 1) leadership, 2) time, 3) scheduling, and 4)
facilities. Based on these limitations eight components
survived as follows: posture, body development, strength,
speed, endurance, accuracy, agility, and balance (Table II).
Ostrow searched the literature to find tests to measure
these components. These tests were checked for reliability,
validity, ease of administration, time required, equipment
needed, training of personnel required for administration,
scoring, and factors peculiar to measurements. These tests
were then administered on an experimental basis to4secondary
school boys. Schools participating in the preliminary phase
of testing are found in Appendix A.

The best measures of endurance from the review of
literature for preliminary testing, were the mile run,
guarter-mile, ratio test (forty yard dash and 200 yard
shuttle run), treadmill test (student changes feet position
while being in a push—up\position), and the Carlson
Endurance Run. Cureton found that the mile run against time
was the best single measure of endurance. However, the mile
run was deemed too strenuous for Jjunior high school boys and
too time consuming so it was not considered. Instead, the

quarter-mile run was adopted as one endurance measure with
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Table I

Synthesized Cdmponents of Organic Development
Classified According to Types of Measure Needed to Identifying Them

(Ostrpw, 1951)

. Function of the Endocrine Sys'tem.

. General Health including Resistance

Medical or Physiological Anthropometric - Physical or Motor
. Function of Nervous System including 1. Body Development 1. Stfength
Sensory Mechanism. .
. 2. Posture 2. Speed
. Function of Heart, Circulatory
System and Blood. 3. Flexibility . 3. Endurance
. Function of Respiratory System. 4. Accuracy
. Function of Digestive System. S. Agility
. Function of Muscular System. 6. Balance

(other than strength)

to and Freedom from Disease. . .




Table II

Fitting the Components of Organic Development Into the Framework of the
New York State Physical Education Program to Determine Which are Measurable

(Ostrow, 1951)

CRITERIA
Facilities &
COMPONENTS Leadership { Time | Scheduling Equipment
: unction of nervous system ' ° ° ° °
Function of heart circulation on blood ? ° © °
Function of respiratory system ° ° ° °
Function of digestive system ° ° ° °
Function of muscular system
(other than strength) ° ° ° °
Function of endocrine system . ° ° _° °
General Health ° ° ° °
Strength # # #
Speed # # #
Endurance # ? - H# #
Accuracy # # # #
Agility # # # #
Balance # # # ?
Body Development ? ? ? ?
Posture ? ? ? ?
Flexibility ? ? ? ?
Symbols —

° - Daoes not mect criterion

? — Partially meets criterion

# — Maeets criterion fully
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which to experlment. Slnce the quarter-wmlle run requlred
considerable space, it was decided to find additional
endurance measureg that could be more easlly administered.
The tests that were admlnistered, were the ratlio test,
treadmlll test, 440 yard run and the Carlson Endurance Run,
to f£ind the best measure of endurance. These four tests
were adminlstered to 367 secondary school boys in three
achoolas to determlne thelr vallidlity. Rellability was
determined by test-retezt on 30 boyz for the gquarter-mlle
run, 31 for the treadmill, 93 for the Carlson Run, 34 for
the 200 yard shuttle run and 211 for the 40 yard shuttle
run.

Rellabillty was obtained by comparing the raw scores
obtalned on the flrst testing with the raw scores on the
second testlng, using product-moment correlatlona. The
standard scores for each individual were sumned and the
acore on each test In that category which had a rellabllity
of .70 or better were correlated wlth the summed score to
determine the validity of the test.

A ratlo tezt Involved two zhuttle runs; a forty yard
shuttle dash was compared with a 200 yard shuttle run for
the purpose of conservihg apace.

The administration of the treadmill test took one
minute. The performer assumed the modified front leaning
position (push-up position) with both hands on the floor and

1

xed

lay]
(9]

on

14

leg extended to the reaxr, whlle the other leg was

so that the knee wa=z between the armz and the thigh was
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against the chest., The ztudent exchanged the position of
the feet as rapldly as posslble. Both feet left the floor
at each change, and the chest touched the flexed thlgh each
time it was brought forward. The number of times each foot
touched the floor in the extended pozltlon durlng the minute
waz counted.

The 440 yard run reguired the student to run one lap
around a quarter-nlle track.

and, finally, the Carlson Run involved the performer
running in place as rapidly as posssible for ten seconds.
The performer started with his/her left foot. The runner
l1ifted each £oot entlrely off the ground on each step. A
count of one was recorded each time the left foot struck the
ground. The performer rested for ten seconds. Thia was
repeated ten tlmes. The total number of all left-footed
steps, for each perlod, was added up for a final score.

The results from the preliminary testing were as
follows: 440 yard run had a reliability of .905, the
treadmill .808, the 200 yard shuttle run .945, and the
Carlson Run .559.

In addition to belng most rellable, the 440 yard run
proved most valld, with\a validity of .795. The treadmill
was second in this reapect wlth a valldlty of .722. The
endurance ratlo was third with a validity of .575. The 440
vard run and treadmill correlated as .522. The treadmill

was chosen to measure endurance in the final battery. These
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garly data seems to indicate that the sguat-thrust test ls
not the best wmeasure for aeroblc capacity.

In the areas of strength, speed, endurance, accuracy,
agility and balance, measures were tested experlmentally and
one was finally chosen to represent each area in the final
battery to evaluate organic development (physical fitness).
For strength, the measure chosen was dips; for speed the
fifty-yard dash; £for endurance the treadmill; for accuracy
the target throw; for agllity, =ide stepplng; for balance
the sqguat-stand; and posture and body develcpment were
vigsnally assessed. Thls test battery of elght components
was tested wlth 1,363 secondary school studentas throughout
New York State.

The geven-ltem New York State Physlcal Fltness Test
(1958) included seven out of the eight components listed in
Ostrow's study (1951). The seven components were: posture,
strength, speed, endurance, accuracy, balance, and agllity.
Twenty-six school distrlcts in dlfferent sectlons of the
State administered the test to 12,626 puplls in the fall of
1956 to provide data for the standardization of the test.
The seven-ltem test battery was dlscouraglng to some
physical educators becaﬁse of the time element. The New
York State Physlcal Fltnesa Screenling Test (1%68) was then
cut down to a four-item test battery, under the directlon of
Gerald J. Hase of the Dlvislon of Health, Physlcal Educatlon
and Recreation. The final manual was prepared wlth the

asslistance of Wllllam Straub and wWilliam G. Brenton of the
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BRurean of Physical Bducatioen. More than thirty scheol
districts (11,145 pupils) participated in the wany
pretesting procedures necessary 1n developlng the test. The
four components measured were: aglllty (side steps),
strength (sit-upsa), speed (45,60,90,120 yards), and
endurance (sguat-thrusts). These four components - agillty,
strength, speed, and endurance - are important indicators of
the pupil's capacity to perform phyzlcally, and of thelr
abllity to run, Jump, dodge, and perform many other
fine-gross motor skllils.

The 440 yard run ranked highest 1in rellabllity and
validlty for endurance but dld not meet the adminlatratlve
criterion because of the time and space required. The
squat-thrust test was then choszen on the basls of
administratlive ease.

Today, the New York State Physical Fitness Test 1s an
individual performance test composed of four dlfferent test
ltems. There 1s a total physlcal fitness score and four
partial scores indicating atrengths and weaknesses 1n four
basic components of physical fitness: agility, strength,
speed, and endurance.

Results of the tesf can be used to interpret a pupil's
general physical fltness on the basis of four separate
components, although they show relatively little
interdependence. The teacher's manual states, "The primary

emphasis in this test 1s upon total physical fitness and the
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zum total of the component scores should provide an adequate
basls for identifylng physically underdeveloped puplls.®
The New York State Physical Fltness Test was

implemented by the SUNY State Education Bureau of Physlcal
Educatlion and sSafety Services. The orlglinal norwme of thils
teat were obtalned in 1962 uslng thirty public schools. The
test-retest reliability coefflicients for total and part
acores (1963) are reported In Table III for boys and Table
th

IV for glrls. The test wa

L
fn.d

n revized In 1975 using 448

42}

public and nonpublic schools.

To estimate 1ts reliabllity, the Physlcal Fitness
Screening Test was administered twice during the fall of
1976, with approximately three weeks between testing, to a
sample of 2,033 puplls 1n grades 5,8, and 11 1ln twenty-one
public schools 1In the State. The test-retest rellability
coefflclenta for total and part scores are reported In Table
V for boys and Table VI for glrls. The results from the
Tables Vv and VI for the endurance component conclude
reliability coefficients of 0.79, 0.89, and 0.86 for boys
and 0.81, 0.88, and 0.89 for girls.

The 1983 norms for the Physical Fitness Screenlng Test
were obtained by adminiétering the test to a stratifled
random sample of 25,165 pupils in 18 public achool districts
and 30 nonpuplic schools. Stratification of the sample
(1983) occurred at two levels. First, the State was divided
Into 13 geographlic reglons. Each reglon was represented 1n

proportion to its contributlion to total State enrellument
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Table III

Reliability Coefficients and Standard Errors of Measurement

for Boys (1963). The New York State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1968 Revision)

Standard

Test

Score Grade N Means Deviations r SEy;
Agility 5 166 12.7 2.2 .84 0.9
8 v 186 15.6 2.1 .75 1.0

11 166 17.9 2.3 .85 - 0.9

Strength 5 166 25.4 6.0 .92 1.7
8 186 49.9 12.4 .93 3.3.

11 166 51.8 10.9 .93 2.9

Speed 5 166 11.9 0.8 .83 0.3
8 186 23.4 1.8 .18 0.8

11 - 166 29.6 1.9 .95 0.4

Endurance 5 166 15.4 3.2 .86 1.2
186 27.9 5.9 .83 2.4

11 166 30.5 7.6 .96 1.5

Total 5 166 20.1 4.0 .90 1.3
8 186 20.1 5.4 .92 1.5

11 166 20.8 5.1 .94 1.2
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Table IV
Reliability Coefficients and Standard Errors of Measurement
for Girls (1963). The New York State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1968 Revision)

Test Standard

Score Grade N Means Deviations r SEy .
a

Agility 5 174 12.4 2.1 .83 0.9

8 177 14.4 2.0 L7 1.0

;1 174 15.7 2.5 .88 0.9

Strength 5 174 20.5 5.5 .92 1.6

' 8 177 22.3 6.1 .85 2.4

11 174 22.7 5.8 .90 1.8

Speed 5 174 12.2 0.9 91 0.3

8 177 16.0 1.3 .95 0.3

11 174 15.7 1.1 .87 0.4

Endurance 5 174 12.7 3.7 .88 1.3

8 177 13.3 2.6 .91 0.8

11 174 14.2 2.3 .82 1.0

Total 5 174 19.3 4,7 .91 1.4

177 20.3 5.1 .92 1.4

11 174 22.9 4.7 .90 1.5
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Table V
Reliability Coefficients and Standard Errors of Measurement
For Boys (1976). The New York State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1977 Revision)

Test ) Standard
Item Crade N Mean Deviation r SE.
Agility 35 377 14.6 2.6 .79 1.19
8 334 17.0 2.7 .72 1.43
1! 343 19.9 3.5 .84 1.40
Strength S 377 - 3l.9 8.2 .91 2.46
8 334 40.4 9.4 .89 3.12
il 348 42.8 8.1 .89 2.69
Speed 5 377 15.3 L7 .92 0.48
8 314 22.0 1.7 .85 0.66
11 348 20.3 1.7 .93 0.45
Endurance 5 377 15.5 4.3 79 1.97
8 334 31.0 6.9 .89 2.29
11 348 33.6 7.2 .86 2.69
Total 5 377 20.5 4.9 .89 1.63
8 334 20.5 5.1 .92 1.44
11 348 21.3 5.4 .93 1.43
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Table VI
Rellability Coefficients and Standard Errors of Measurement
for Girls (1976). The New Yohrk State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1977 Revision)

Test Standard
[tem Grade N :Mean Deviation r SEn
Agility 3 333 14.3 2.5 R 1.17
8 321 16.2 2.4 72 1.27
i1 320 17.1 2.4 .74 1.22
Strength 5 333 27.2 7.9 91 2.37
8 321 30.5 7.4 .89 2.45
11 320 31.3 8.1 .93 2.14
Speed 3 333 16.0 1.7 .93 0.45
B 321 23.6 2.2 ..89. 0.73
11 320 22.8 2.7 15 1.35
Endurance 5 333 15.0 3.1 .81 1.35
8 321 24.4 5.9 .88 2.04
11 320 23.7 6.0 .89 1.89
Taotal 3 333 19.8 4.8 .89 1.59
8 321 20.4 3.0 .90 1.58
11 320 22.3 3.0 .90 1.58
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Table VII
Reliability Coefficients and Standard Errors of Measurement

for Boys (1983). The New York State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1984 Revision)

Test Standard
Item CGrade N Mean Deviation r SE..
Agility 6 823 14.14 3.16 .69 1.%
8 753 16.56 3.97 .81 1.7
10 496 17.57 4.54 .67 2.6
Strength 6 823 29.80 9.74 .79 1.4
8 753 37.43 9.51 - .89 3.1
10 496 39.38 8.53 .83 3.5
Speed 6 823 14.87 1.67 . .82 0.7
8 753 21.19 2.78 .91 0.8
10 496 21.88 2.23 T 1.0
Endurance 6 823 14.09 3.92 .66 2.3
' 8 753 27.22 7.99 .85 3.1
10 496 29.25 7.58 i 3.7
Total 6 823 18.59 5.30 .81 2.3
8 753 20.02 5.60 .89 1.9
10 496 18.66 6.15 .86 2.3
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Table VIII
Reliability Coefficients and Standard Errors of Measurement
for Girls (1983). The New York State Physical Fitness

Screening Test: For Boys and Girls Grades 4-12 (1984 Revision)

Test Standard
Item Grade N Mean Deviation r SE.
Agility 6 799 12.91 3.82 .53 1.6
8 647 15.65 3.19 .75 1.6
10 - 1011 16.03 4.20 .39 2.7
Strength 6 - 799 24.16 9.68 84 3.9
8 647 31.02 9.56 .59 3.2
10 1011 30.84 8.53 .83 © 3.6
Specd 6 799 15,93 1.91 . .79 0.9
4 647 23.24 2.85 80 0.9
10 1011 24.60 2.60 .64 - 1.6
Endurance 6 799 13.52 3.78 1 2.0
8 647 23.90 8.13 .83 3.4
10 : 1011 23.21 7.03 .81 3.0
Total 6 799 18.31 5.87 .87 2.2
8 647 19.72 5.67 .87 2.1
10 1011 19.84 5.74 - .84 2.3
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based upon 19681-6¢ enrollment data, Then, within these
geographlc reglons, stratiflcation was done by
public/nonpubllc schools, and minority representatlon. To
determine its reliability, thé Physical Fitness Screening
Test was admlnistered twlce durlng the fall of 1983 wilth
approxlimately three weeks between teztlng, to a zample of
4,530 pupils 1In grades 6,8, and 10 iIn twenty-one public and
nonpublic school dlztricts In the State. The test-retest
reliablllty coefficlents for total and part scores are
reported in Table VII for boys, and Table VIII for glrls.
The reliablllty coefflclents from Table VII and VIII are
lower than theose 1n Table V and VI; even though they are
lower, they are stlll acceptable. The reliabllity
coefficlents for the endurance component were 0.66, 0.85,
and 0.77 for boys and 0.71, 0.83, and 0.81 for the girls.

The test norms were changed in 197% and 1983 because of
the changed status of the youngsters. The youngsters
improved not only because of exercise but because of
improved physical educatlon instruction. The test items
were also changed along with the time allotment for each
test.

The test is generaily safe; only common sense such as
preliminary stretching and care of proper spacing for each
statlon 1s needed. However, the manual stresses that 1n no
case should this test be given to puplls whose medical

status is questionable. This question of medical status is
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left to the dizcrimination of the physical educatorzs glving

the test and the doctors who have excused their patients.

- D : D e

State Physical Fitness Test

The Squat-Thrust test basically involves speed. The
time limit for all performers ln grades 4 through 6 is 30
geconds. The time limit for all performers in grades 7
through 12 1s 1 minute. The performer's raw score 1s the
total number of zguat-thrusts that are sucessfully completed
in the glven time.

Phillips and Hornak (1979) stated the rellablllity of
the squat-thrust test is 0.92. The rellabillity ccefflclents
for sguat-thrusts given in 1979 wexre 0.79 - 0.89. According
to Fox and Corbln (1985) the Squat~thrusﬁs component of the
New York State Physical Fltness Test 1s one of the simplest
tests 0of aeroblc fitness. Accordlng to the Prezldent'sa
Councll on Phyaical Fltness and Sports (1973), the
gquat-thruat test measgsures the fitness component agility.
Getchell (1979) states that the purpose of the sguat-thrust
ia to determine one's abllity to move large muscle groups
rapldly and to sustaln this total body movement for a

speclific period of time.
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Cooper's T

Balke first developed a fifteen-minute field test,
which Cooper modified to a twelve-minute run test.
Cooper's twelve-minute run/walk test involves measuring the
distance covered by running, or running and walking, for a
time of twelve minutes. Cooper's twelve-minute run/walk test
iz a relatlive measure of aeroblc capacity. Cooper has
suggested that the individual can make a rough assessment of
his or her aerobic capacity in milliliters per kilogram per
minute by testing the distance they can run in twelve
minutes. Fox, Mathews, & Bairstow (1980), in "Interval
Training for Lifetime Fitness," state that Cooper auggests
that the dlstance one travels by runnlng, swimming, or
cycling in twelve minutes correlates very well with aerobic
capaclty. Astrand and Rodahl (1970, p. é93) state that the
maximal oxyden uptake 13 approximately the smame whether 1t
i1s measured while running on a treadmlll or during
cross-—country skiilng or bicycling. Cooper's test
constitutes a valid as well as a practical fleld test for
aerobhic capacity in individuals (Weller, Klenk, Kullmer, &
Kindermann, 1984; Fox & Corbin, 1985). Doolittle and Bigbee
(1968) used the test on 153 ninth grade boys and found the
validity to be 0.90 when compared to the Balke Treadmill
Test. Test-retest reliability correlation was 0.94. They
also found the twelve-minute run/walk test to be a more

valid test than the 600-yard run/walk test (r=0,62). Cooper
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reported a content validity of 0,90, Mathews (1978, p. 2860)
atates,
"Validity of the 1Z-minute test was

determined by correlating distances

covered with maximal oxygen consumption

determinations obtained under laboratory

conditions. Correlations of 0.90 and

0.92 have been reported."
A comparison of a field test (Twelve-Minute Running Test)
and a treadmill ergometric exercise test in the assesament
0of the aerobic capacity by wWellexr, et al., (1984) reported a
coefficlient correlation between the twelve-minute run teat
and the treadmill test of 0.90. Cooper's twelve-mlinute run
has a correlatlon coefficient of 0.90 with treadmill
measurements of maximum oxygen consumption (Mood, 1%80;
Cooper, 1270). McAdam (1980) also states that the
twelve-minute run test has demonstrated a high correlation
with aerobhic capacity. Gettman (1980) states studies by
Krahenbukl et al.(1977) and Gutin, Fogle, and Stewart (1976¢)
have shown that running tests in the longer distances such
as 1,608 meters and 1,200 yards correlate highest with max.
vo2. Safrit (1973) summarized the content valldity and
reliability of the twelve-minute run and presents content
validlty coefficients of 0.65, 0.90, and 0.89 from three
different studles. The criterion was maximum oxygen uptake.
Reliabllity coefflicients from four studlies ranged from 0.82
to 0.94.

Cooper's completed research studles (1972), at the

Institute for Aeroblcs Research of Dallas, have shown that

in runs completed in less than 8 to 10 minutes much of the
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enerqgy used comes from anaeroblc energy sources. He found
that after a "best-effort" one minute run, slightly more
than 60 percent of the work is performed anaerobically. At
10 minutez of work, less than 10 percent of the work is
anaerobic. Cooper stated that if maximum work is performed
for 10 to 20 minutes, the predominant energy source is
dependent on the utllizatlion of oxygen. An adequate
eatimate of one's aeroblc capaclty will therefore result.
Cooper (1972, p. 32) stated that, "The wlle run - let alone
the 600-yard run - 1s much too short to accurately test for
endurance or aeroblc capaclty." Doroclak (1981) found
coefflcients of‘runs 4,8, & 12 minutes with max V02 were
0.86, 0.87, and 0.89. Disch, Frankiewiez, and Jackson (1975)
In their study, "Constant validatlon of Distance Run Tests"
concluded that the two-mlle and the twelve-minute run had
the highest valldity in measuring aerobic capacity.
Different populations may have an effect on the
reproducibllity of the data and the test valldity. 1In
Cumming's study, "Correlation between the twelve-minute run
and laboratory measures of endurance fitness", the results
for the twelve-minute run were guite reproducible in boys
with a test-retest reliébility coefficient of 0.87, but they
were less reproduclible 1n glrls with a test-retest
rellabllity coefficlent of 0.76. BShephard (1971) stated
that tests in boys and in servicemen have shown coefficlents
of correlatlion as high as 0.90 between the directly measured

asroble power and scores on the twelve-minute test.,
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However, EBhephard (1971) pointed out that the validity of
the twelve-minute score 13 hlghly dependent upon the
motivation of the subjects, and probably for this reason the
correlation of results with the maximum oxygen intake drops
to 0.70 or less ln women. This may alac be due to body
fatness or runnlng efficlency. Before the age of twelve
there 1s no significant difference between girls and boys;
thereafter the average difference 1in aeroblc capaclty
between women and men amounts to 25 to 30 percent. In
relation to body welght the sex dlfference in aerohic
capaclty after puberty 12 15 to 20 percent. Wlth this in
mind, whlle testing, it iz essential that all entrants
compete to the limit of their aerobic capacity.

Cooper (1982) glves a chart Iin Flgure 3 that tells a
person how to rate themselves on the twelve-minute test, and
in contrast to previously published tezt charts, thls has
been adjusted for different age groups. The original
twelve-minute test chart was designed for male Alr Force

personnel whose average age was under 30.
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ure 3 _.

Minute Walking/Running Test
nce (Miles) Covered in 12 Minutes

B
T T T e TS n S I o Wy e e

oper, 1982) Age (years)
s Category 13-19 20-29 30-39 : * 40-49 50-59 60+
)
Very Poor (men) <1.30° <1.22 <1.18 <1.14 <1.03 < 87 ™
(women) <1.0 < .96 < .94 < .88 < .84 < .78
Poor (men) 1.30-1.37 1.22-1.31 1.18-1.30 1.14-1.24 1.03-1.16 .87-1.02
{(women) 1.00-1.18 96-1.11 -.95-1.05 .88- 98 84— 93 .78- .86
Fair (men) 1.38-1.56 1.32-1.49 1.31-1.45 1.25-1.39 1.17-1.30 1.03-1.20
(women) 1.19-1.29 1.12-1.22 1.06-1.18 99-1.11 94-1.05 .87- .98
Good (men) 1.57-1.72 1.50-1.64 1.46-1.56 1.40-1.53 1.31-1.44 1.21-1.32
(women) 1.30-1.43 1.23-1.34 1.19-1.29 1.12-1.24 1.06-1.18 .99-1.09
Excellent  (men) 1.73-1.86 1.65-1.76 1.57-1.69 1.54-1.65 1.45-1.58 1.33-1.55
(women) 1.44-1.51 1.35-1.45 1.30-1.39 1.25-1.34 1.18-1.30 1.10-1.18
Superior  (men) >1.87 >1.77 >1.70 >1.66 >1.59 >1.56
(women) >1.52 >1.46 >1.40 >1.35 >1.31 >1.19
ans “less than"; > means “more than."”
43
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Astrand and Rodahl (1977, p. 342) have mentioned that
1deally, any test of maxlmal oxygen uptake should meet at
least the following general regquirements:

1. The work in question must
involve large muscle groups.

2. The work load must be
measureable and reproducible.

QA

3. The test conditions must be
such that the results are comparable and
repeatable.

4. The test must be tolerated by
all healthy individuals.

5. The mechanical efflclency

(skill) required to perform the task

should be as uniform as possible in the

population to be tested.

These requirements are in agreement with safrit, (1980,

p. 214), who suggests that, "Oxygen uptaﬁe for a work task
depends on the amount of muscle mass active during the
exercise.” Allsen states (1981) that any activity that uses
large muscle groups that can be maintalned continuously and
13 rhythmical and aeroblc 1n nature, such as running,
Jogging, walking, hiking, swimming, skating, bicycling,
rowlng, cross-country skiing, and rope sklippling, will
increase aeroblc fitnes. Boyer (1972) states that aeroblc
fltness requires hundreds to thousands of repetitions of
relatively easy loads in order to produce aeroblc fitness.
Devries (1974, p. 190) atates, "In order to make meaningful
measurement of the physlologlecal process durlng exercise,

the exercise work load must be set up in such fashion as to
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be measureakle and repeatable, and it should reqgulre little
skill.
The AAHPERD 1n 1980 stated criteria important in a
titness test:
1. A physlcal fltnesz test ahould
measure a range which extends from
severely limiting dysfunction to high
levels of functional capacity;
2. It should measure capacities
that can be improved with appropriate
physical activity; and
3. It should accurately reflect an
individual's physical fitness status as
well as changes in functional capacity
by corresponding test scores and changes
in these scores.
cunningham (1980, p. 482) lists the usual criteria
accepted as substantial evidence that maximum V02 has been

attained In adult populations:
1. The use of an exercise task in
which large muscle groups are engaged;
2. the development of high levels
of lactic acid (or blood lactate) as an
indication of anaerobic metabolism; and
3. the establishment of a plateau
in oxygen uptake with increased work at
peak work levels.

Factors to be consldered in determining that maximal
oxygen uptake 1is recorded for a particular teszst are:
exerclse posture, muscle mass used ln the exerclise, exerclse
intensity, exerclse duration, mechanical efficiency for the
task, and the motivation of the subject (Lamb, 1984) p. 177.
Posture must be upright, elither sitting or standing, because

the highest oxygen uptakes observed in horizontal position

are less than vertical positlons. Because the lncreased
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activity of skeletal muscles accounts for most of the
increased oxygen uptake during exercise, it is obvious that
large muscles must be used if aerobic capacity is to be
attained. About fifty percent of the total muscle mass must
be engaged in exercise before maximal oxygen uptake can be
achleved (Lamb, 1984) p. 178. Both exercise Intensity and
duration must be great enough to elicit a near maximal
rezponse of the cardiovascular zystem 1f maximal oxygen
uptake 1s to be attalned. A good test of maximal oxygen
uptake should not depend on the skill or motivational levels
of subjects.

The Balke Progreszszive Treadmlll Test tezat ha

[ ]
T

been

a4

employed in physiology testing laboratories for measuring
aerobic fitness. Thils test regulires the attalnment of a
heart rate of 180 beats per minute a= the criterion for
functional maximal aerobic capacity and has been shown to be
a highly rellable and valld measure (Safrit, 1980). This
treadmill test 1Involves the utillzation of large muacle
masses; the arms and shoulders can and do enter into the

activity.

deroble Capacity and children

Numerous studles, including work by (Corblin, 1980;
Gallahue, 1982) now clearly indicate that a healthy child
can not physiologically injure the heart permanently through
exerclse unless the heart ls already weakened. vigorous

cardlorespiratory fltneaa programs are not uncommon with
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children 4 - 6 years of age (Gabbard & LeBlanc, 1986),.
Clearly, 1n most lnztances the problem 1= not development of
fitness 1n chlldren but malntenance of fitness as the
Individual moves into the years of early and middle
adulthood.

Powers (1984) states that young chlldren generally have
a lower maximal aerobic power and less power reserve than
adults. Astrand and Rodahl (1977, p. 379) state that
chlldren's muscular strength 1s low and so 13 thelr maxlmal
oxyden uptake and other parameters of Importance for the
oxydgen transport,

Astrand and Rodahl (1970) stated that Azatrand's (1952)
study, "Experimental Studies of Physical Working Capacity in
Relation to Sex and Age" concluded that the maximal oxygen
uptake in 7 to 9 year old boys averaged 1.75 liters/minute.
For slxteen to eighteen year olds the average maximal oxygen

uptake was 3.68 lliters/minute.

Summary Statement

ATP can be suppliéd to the skeletal muscles 1In three
different ways: by the ATP-PC system for short,
high-intensity activitiés; by the lactic acid system for
intense actlvitles of intermediate length; and through the
aeroblc system for the long-term, low-intenslty actlivities.
Mathews (1978) states that events that take longer than four
minutes to perform requlre oxygen to produce the needed

enerqy. The indlvidual running two miles or further would
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derlve his/her enerqy predomlinately through aesrobic
metabollsm; 1n runs of less than a mlle, anaeroblc pathways
would be the primary means for deriving the necessary
energy. Stelnhaus (1963) states muscles are able to
contract and relax without oxygen, but they soon fatligue.
Oxygen ls necessary for recovery from fatigue. If a muscle
is supplied with sufflclent oxygen, 1t does not become
fatigued.

There 1z an lnverse, nonllnear relationship between
Intensity and duration of exercise. If lntensity 13 low,
duratlon can be long and the activity can be predominatly
aeroblic. Cooper's Twelve-Mlnute Run/walk Test 13 an example
of low intensity and long duration. ©On the other hand, the
sguat-thrust test is an example of high intenslty and brief
duratlon. Thls suggests that the squat-thrust test is
performed anaercoblically.

Tezts that measure maxlmal oxygen uptake =hould meet
the following minlmum regqulrements:

1. Large muscle mass is involved during the entire
exerclse.

2. The exerclse ls continuous, rhythmical and aeroblc
In nature. |

3. It 1s measurable and repeatable and should requlre

little or no skill.
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Relatively few tests have been constructed to measure
youth asroblc fltness excluslively. However, teats that
measure maximal oxygen uptake are suitable for children, as

young as four years old.
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Chapter III

The purpose of this study was to determine if the
squat-thrust test component of the New York State Physical
Fitness Test was a valld test of aerobic fitness. Cooper's
Twelve-Minute Run/Walk Test was used as the criterion
measure of aerobic capacity.

Approval for this atudy was granted by the
Institutional Review Board at SUNY-Brockport. A full review
was completed.

Eight hundred and thirty-six students were tested, and
twenty students dropped out while taking Cooper's
twelve-minute run/walk test. Students were tested on two
fitness tests (Cooper's-Twelve Minute Run/Walk Test and the
Squat-thrust Test component of the New York State Physical
Fitness Test.) Students tested were in the fourth grade,
eighth grade, eleventh grade and twelfth grade. Each
student recelived a cover letter and consent form one month
before the testing began (Appendix B). Subjects who had a
medical history warranting their exclusion, an injury, or
did not have the consen£ form signed were not tested. Four
school districts were used in this study, Including
Watertown Central, south Jefferson Central, St. Gregory's
School for Boys, and Ichabod Crane Central School. All
school districts granted permission to testing by written

consent (Appendix C).
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The subjects in this study were known by number rather
than by name, and the data collected for thils study were
saved for future studles. The parent or guardlan had the
right to withdraw consent and discontlinue participation at
any time, and had the right to reguest information that was
received through testing. Completed research and data were
maintalned in a secure file. A copy of the thesis is
availlable at the Physlcal Educatlon Department, and the
Library of SUNY-Brockport.

A stop watch was used for both tests. A track or gym
of any size was necessary for testing purposes. Flgure 4
11lustrates slze varlatlions of tracks and gyms.

The order of testing consisted of, warm-ups, five
minute rest perlod, explanatlon-demonstratlion and
administration of the squat-thrust test, rest perlod of five
minutes, explanation and administration of the twelve-mlinute
run/walk test, and cool down.

All testing was performed during one physical educatlon
class. Classes were arranged in a circle while performing
the warm-ups. The warm-up was glven to prepare the body
for the increased stress which was placed upon the subjects.
With the warm-up the heért rate was gradually increased from
the resting pulse. The warm-up exerclses consisted of ten
jumping jacks, a run in place for thirty seconds, four head
to knee stretches, elght lunges, and four groln stretches.
These exerclaes were chosen because of the large muscle

masses lnvolved Iin performing them. Theze exercis

g

g uge
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approximately the same muscles necessary in performing the
squat-thrust test and the twelve-minute run/walk test.

The head to knee stretch involved standing with the
right leq crossed over the left. The student bent at the
trunk and held the head as close to the knees as possible.
This was held for the count of twelve. Four repetitions
were used. This exercise was then reversed, with the left
leg crossed over the right.

The lunges involved having the performer stand with his
or her feet about shoulder width apart. The performer
leaned toward the right, with weight being distributed out
toward the knees. The hands were held on the hips. The
right foot was about three feet away from the left foot and
perpendicular to it. No bouncing occurred during this
stretch. This was held for a count of twelve seconds. Then
the performer leaned toward the left, and Lhe foot position
was reversed. This was repeated eight times.

The groin stretch was performed while sitting down.

The students were seated with the knees bent and the soles
of their feet touching in front of them. Gradually they
pressed down on the knees as far as possible. They held the
final stretched position for at least twelve seconds, and
relaxed between each stretch. Four repetitions were used.

These warm-up exercises took five minutes to complete.
During the five minute rest period, following the warm-ups,
students filled out a notecard that was given to them by the

researcher (Flgure 5). At the conclusion of the rest period
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School:

SeX

Age:

SQUAT-THRUSTS 12 MINUTE RUN

RAW
SCORE

Figure 5‘. Notecard for data collection
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the reszsearcher proceeded to explaln and demonstrate the

squat-thrust test.

An explanation for performing the squat-thrust test was
given prior to the test. The four position squat-thrust
(Flgure 1) was explalned in detall by the researcher. The
researcher stated,"One complete squat-thrust 1s counted each
time the performer returns to the startlng position of the
4—position‘exercise. The performer 1s not allowed to stop
and rest betwesen aguat-thrusta, If the performer does not
asswme each of the four posltions durlng one cycle of the
four count exerdise, a foul 1s commlted and the squat-thrust
does not count." The researcher also told the students
speclflically that, "legs should be fully extended while in
the push-up posltion; and that atudents should come to a
complete stand 1In order to count it as one complete
gquat-thrust.” The researcher demonstrated one complete
squat-thrust.

The students were grouped into palrs for the
squat-thrust test. The teacher acted az the starter and the
timer while the pupilils écted as performers and scorers.

Most students were famlllar with this test silnce 1t was
already given once at the beglnning of the school year to
grades four through twelve.

The puplls belng tezsted took the erect standing

position of attentlon. The scorers mstood at the slde of the
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pertormer, in order to observe the profile view., Before

—

starting the teat, the researcher sald: "I would like you to
perform as many squat-thrusts as you can do during this time

(30 seconds or 1 minute). When you feel as though you want
to stop try to do one more." Each subject had a partner
who acted as the scorer. They were asked 1f they had any
questions before the test. The commands were "Ready - Go."
On "Go" they performed the activity. The four position
aquat-thrust test lnvolved performing as many sguat-thrusts
as possible during the time glven. At the command "Ready -
Go," the performer bent at the knees and placed the hands on
the floor. The arms were between, outslde of, or In front of
the bent knees (position 1.) Then the performer extended
the legs backward keeping the arms and body strailght a=z in
the push-up position (position 2.) The performer then
returned to the asquat postlion (positlion 3) and finally to
the erect starting position (position 4.) Figure 1.

Subjects stopped at the sound of the whistle. The
researcher gave positlive feedback at the fifteen-second time
- for subjects in the sixth grade. The subjects were told:
"Fifteen seconds to go - Push hard - Do as many
squat-thrusts as you cah." The researcher gave posltive
teedback at the thilrty second time for subjects In the
elighth, eleventh and twelfth grades. The subjects were
told: "Thirty seconds to go - Push hard - Do as many

squat-thrusts as you can."
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After the sguat-thrust test was completed the =ztudents
had a flve minute rest perlod before starting Cooper's

twelve-minute run/walk test.

An explanatlion for performing the twelve-minute
run/walk test was given prior to the test. The researcher
sald to the subjects: "The twelve minute run test involves
measurlng the dlstance covered by running, or running and
walking for a time perlod of twelve minutes. If a subject
stops during thls test his/her raw score is not recorded."
Students were asked to count the laps as they went around
the gymnasium/track. The commands were the same as for the
squat-thrust test, "Ready, Go." The researcher sald to the
gubJects: "I would lilke you to do your very best runnlng
today. You may run, then walk 1f you get tired. 1I'd prefer
that you walk briskly. Please do not stop - keep moving at
all times, If you do stop please put a zero on your score
card. Remember to count your laps as you go by from where

you started. A good way to remember your laps 1= to u

e
Iy

'your fingers." Students were asked 1f they had any
questions concerning thé test before they started. Classes
were dlvided into two or four small groups, and were spaced
accordlngly around the track and gymnasium (Filgure 6). This
spacing accommodated more students and prevented injuries
and restrictlon of movement. BStudents were glven verbal

encouragement and poaltive feedback from the ilnvestlgator at
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intervals of 3 minutes (3rd,6th, and 9th minute), The
regearcher spoke these comments to the sublects during the
twelve minute run (3rd, 6th, and 9th winute): " Everyone 1is
doing a great job! Keep it up. Do your very best! Looking
good! Keep moving." The Investlgator also atated to the
subjects when s3lx minutes had passed and when there was only
one minute left In the testing. It should be reallzed that
not everyone was able to run the entire time. The researcher
gtated, "walking 13 acceptable 1f necessary." Almost all
students were able to complete the test at some level.
SubJects atopped at the sound of the whistle. At the
conclusion of the run the students recorded thelr lap count
onh thelr notecard. Partial lap completlions were recorded as
1/4, 1/2, or 3/4 of the track or gym, that were completed at
the conclusion of the twelve-minute test (Figure 7). After
they recorded their lap count the students were instructed
to walk around the track for three minutes. At the
conclusion of the walk the students were encouraged to again

stretch.
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ddverse Reactions to Exerclse

It is very important to understand reactions to
exercise which may indicate possible medlical problems.
There are a number of observable signs which may accompany
or follow exercise warranting further investigation.
Students were referred for medical attentlon for the
followlng symptorms:

Excessive Breathlessness: Some breathlessness 1s
normal wlth exercise, but breathlezaness that persists long
after exerclse has ceased 1z cause for medical attentlon.

Blulng of the Lips: Except iIn a cold wet environment,
bluing of the 1lips or nailbeds is an unnatural reaction to
erxerclse.

Pale or Clammy Skin: Pale or clammy skin or cold
sweating followlng or during exercise 1s not a normal
reactlon to physical actlivity withln the ususal temperature
ranges of the gymnaslium or playlng field.

Persistent Shaklness: Unusual weakness or shaklness
that continues for more than ten minutes followlng even
vigorous exerclse 1s cause for medlcal referral. Normally,
recovery wlll be reasonably prompt.

If a student experliences headache, dlzzlness, fainting
spells, pounding or uneven heartbeat while participating in
physlcal actlvity he/she should be seen by the school nurse
lnmedlately. It may be wlse to remember that zome of the
symptoms and slgns mentloned above are transient and may

indicate only that a boy or girl is physically unfit.
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Chapter IV

The Cooper Test was used as the criterion measure for
determining the validity of the squat-thrust test as an
indicator of aerobic fitness. Raw scores collected from the
data were used to determine the relationship between the
twelve minute run test and the squat-thrust test of the HNew
York State Physlcal Fltnesszs Test. Data were ztatlatlically
analyzed by Pearson r. All data were analyzed as group
data, and indlvidual results remalned anonymous. Thls was a

correlational design research study.

Eight hundred and thirty-six studenfs were tested,and
twenty students stopped whileltaking the twelve-minute run
test. The correlation coefficient between the sgquat-thrust
test and Cooper's Twelve-Minute Run/Walk Test was r=+0.30
(Appendix D). This coefficient does not indicate a
relatlonshlp between the Twelve-Minute Run/Walk Test and the
Squat-thrust Test. Raw scores on these tests indicate a
pupll's performance without indicatling how well he or she

performs in comparison with others.
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The results supported the research hypothesis, that
there 13 a low correlation between performance on Cooper's
Twelve-Minute Run/Walk Test and performance on the
Sguat-thrust Test in the New York State Physical Fitness
Test. The correlation coefficient was r=+0.30.

Coefficlients in the 0.60's and 0.70's are usually consldered
adequate for group prediction purposes. With these results

from the data, these two tests were slgnificantly different.

The twelve-minute run/walk test has the hlighezat fleld
validity of any measure of aerobic capacity (Noble, 1986).
Results of this test, easily attalned, are highly related to
Iaboxatory results in a large segment of the population from
healthy children through adults, Weller, Klenk, Kullmer &

Kindermann (1984); Fox and Corbin (1985); Doolittle & Bigbee

pa

(1968); Mathews (1978); Dlach, Franklewlez, and Jackson
(1975); Noble (1986); and safrit (1986). The twelve-minute
run/walk test 1s very practical in any public or private
school setting. Further, it meets the regulrements as a
cardlovascular fitness test: Astrand & Redahl (1977); Bafrilt
(l980); AAHPERD (1980); and Lamb (1984).

Cooper (1972) found that after a "best-effort" one
minute run, slightly more than sixty percent of the work was

performed anasroblically. Thils supports the hypotheazis that

the squat-thrust test (thirty seconds and one minute) is too
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short in duration to test for aeroblc fltneszs., The low
correlatlion between the two tests may be due to the short
duration of the sguat-thrust test, preventing 1t from
measuring aerobic fitness.; Fox & Mathews (1974); Ribisil
(1980); Corbin & Lindsey (1985); and Fox & Mathews (1976).
An increasing number of athletic teams have been using
both the twelve minute run/walk test and the 1.5 mile tests
in conjunction with their off-season and in-season
conditioning. Gettman (1980) states that the twelve-minute
test has been used sucessfully in several school-aged
fitness programs (Goode et al., 1976; Gutin, Fogle, &
Stewart, 1976;‘Maksud & Coutts, 1971). Cooper and his
coworkers (1975) have reported a 17.5 percent improvement in
the twelve-minute run/walk test for 778 students (mean age
15.4 years) who added progressively filve to fourteen minutes
of jogging to their daily physical education classes.
Activities that have a strong anaerobic component such
as sprinting, football, baseball, and sprint swimming are a
very popular among youth, while aerobic actlvitlies are very
popular among adults. Physical educators are responsible
for introducing children to activities that they can engage
in during their entire iife span. The emphasis on physical
activity for children should stress those activities which

develop cardiovascular endurance.

64




The author is recommending that the Cooper
Twelve-Minute Run/Walk Test be substituted for the
squat-thrust test to measure aerobic fitness. This
researcher would also lilke to recommend the history of the
New York State Physical Fitness Test be put on file at the
New York State Education Department in Albany. The
researcher also suggests that the squat-thrust test be
retained to assess anaeroblc capability. This research
seems to indicate that the squat-thrust test does not

measure aerobic fitness.

Many physical fltness tests have been published 1ln the
United states; only a handful have been developed with an
adequate concern for type of\fitness, test validlty, and
test rellablllty (safrit, 1986). The squat-thrust test
component of the New York State Physlcal Fltness Tezt 1z no
exception to thig statement. Through the preliminary study
of the New York State Physical Fitness Test, 1ln the review
of literature, the mile run was considered the best single
measure of endurance. |

Most schools require a routine physical exam in
‘conjunction with competitive athletic programs (Selection
Classification Testing). Each component tested should be
successfully passed by the student; 1f not, the student

should not particlpate in that sport for that academlc year.
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If students in junior high school (seventh and eighth
grade), are interested in a Junior varsity or varalty sport
they are often reguired to do a certain number of
Squat—thrusfs, sit-ups, and other physical performances for
that particular sport, In order to participate as a team
member. If students receive a poor score in the endurance
category, they are told they have poor endurance. But, if
the teacher has them run the twelve-mlnute run/walk test
they £ind a dlfferent result. Wwith the sgquat-thrust test
showing a low correlation with the twelve-minute run, the
selectlon classification testing for athletes would seem to
e invalid. The squat-thrust test does not seem to measure
what It purports to measure.

The researcher would like to recommend a pllot study
which would include Cooper's twelve-minute run/walk test as
part of the New York State Physical Fitness Test. This
would then be a non-voluntary test required in physical
education classes (pilot schools). This would show on a
larger scale the correlation between the squat-thrust test
and the Cooper Test.

Haarer (1983) suggests that educators need to keep in
mind the following key boints when admininstering and
evaluating physical fitness tests: 1) that educators are
familiar with the test and how to administer it; 2) that the
test measures what it is intended to measure; 3) that more
than one test is used to measure each component of fitness;

4) that they allow adequate rest between every item and
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follow the sawme order for each item; 5) that students are
familiar with test items; 6) that motivation is provided;
and 7) that proper scoring procedures are followed.

Aerobic fitness testing can help ensure that each
student leaves the secondary school with an appreciation of
lifetime fitness and understanding of the means by which it
can be maintained. Whatever tests are employed in working
with children it is necessary to make application of the
results to the program.

Many studies may follow this one, including determining
the role of practice and no practice, and motivation and
gllence during the testing.

The results of the data and the review of literature,
indicate that the squat-thrust test does not measure
endurancebin the New York State Physical Fltness Test.
BEducators need to be aware of test validity and rellabllity
before administering a test to students. It is the duty of
physical educators to glve accurate feedback to thelr

students.
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APPENDIX A

schools Participating in the Preliminary Phase of the

Testing for the New York State Physical Fitness Test
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Schools Participating in the
Preliminary Prase of the Testing
Accuracy
Manhasset High School, Manhasset, N. Y.
Plandome Road School, manhasset, Ne Yo
valley Stream High 3chcol, Valley Stream, K. Yo
Agility

Amityville High gchool, Amityville, F. Yo
carden City High Schocl, garden City, M. Y.

Balance

Albany High School, Albany, M. Y.
Philip Livingston Junior High Echool, plveny, M.

Endurance

Bronxville High School, Bronxville, H. Y.
Proctor High School, Utica, No Y.

Pogture

Joan of Arec Junior Hish fchool, Rew York, W. Y.
Midwood High School, lew York, N. Y. .

Speead
~Bayshore High School, Bayshore, N. Y.
Central Park Junior Higzh School, Schenestady, N.
Nott Terrace High School, Schenectady, N. Y.
Strength
Bronxville High School, Bronxville, Ke Yo

Scarsdale High School, Scarsdals, N. Y.
gouth Side High “chool, Rockville Centre, N. Y.
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APPENDIX B

Cover Letter and Consent Form for Teszstling
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October 26, 1987

Dear Parent/Guardian:

I am a graduate student at SUNY-Brockport. I graduated
from SUNY Cortland in May of 1982. For the past four years
I have been teaching physical education at Ichabod Crane
Middle School (6-8) in Columbia County. I am presently
involved with thesis work to complete my masters degree
requirements at Brockport.

Physical fitness has always been considered an
important goal in physical education. Cardiovascular
fitness tests are given each year in regular physical
education classes. The New York State Education Department
recognizes the Squat-Thrust component of the New York State
Physical Fitness Test and the Twelve Minute Run/Walk Test
(Cooper’s) as cardiovascular fitness tests. The purpose of
this research is to determine if the squat—-thrust test
component of the New York State Physical Fitness Test
measures cardiovascular endurance. The two tests that will
be given are the squat-thrust test and the twelve minute
run/walk test (Cooper’s). The Cooper’s Test will serve as
the criterion measure against which the Squat-Thrust Test
will be evaluated.

The squat-thrust test is a timed event of 30 seconds
for students in grades 4-6, and one minute .for grades 7-12.
The object is to perform as many squat—-thrusts as possible
in the time allowed.

The Twelve Minute Run Test (Cooper’s) involves
measuring the distance covered by running, or running and
wallking, for a time of 12 minutes.

All participants will have a warm—-up and a warm—down.
Some students may exhibit soreness and/or fatigue which 1is
due to the demands put on the body through physical
activity. Benefits of cardiovascular fitness are numerous.
An example is that increased exercise 1s thought to reduce
the risk of coronary heart disease (CHD).

If you have an uestions you may call me at -
D BN W BN DR EEER . vour son/daushtor

is free to withdraw from the testing at any time without any
prejudice to the subjgect.

.

Sincerely,

Mary Bates Dorman
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Parent/Guardian Consent Form

Thesis: Validity of the Squat-Thrust Component of the New York State

Physical Fitness Test as a Measure of Cardiovascular Endurance

I _AM REQUESTING THAT YOU SIGN BELOW

Description of the Research RS

The purpose of this research study is to determine if the
squat-thrust test component of the New York State Physical Fitness
Test measures cardiovascular endurance. Students who voluntarily R
onsent will participate in the squat-thrust test which is part of the
New York State Physical Fitness Test and the twelve minute run/walk
test (Cooper’s). The Cooper’s Test will serve as the criterion
measure against which the squat-thrust test will be evaluated. All
testing will be conducted by the author. All testing will be
completed during one class session. The data collected for this study
will be saved for future studies. Students will be known by number
rather than by name. All data will be analyzed .as group data and
individual results will remain anonymous.

Certification

This is to certify that I allow my child to participate in the
above tésting. I understand the purpose of the reseérch and the
component of physical fitness (cardiovascular endurance) being
measured. I further understand that if I have any questions I may

contact the author. I hereby give my consent for:

Student’'s Name Printed
to participate in the study. I reserve the right to withdraw my

consent and discontinue participation at any time.

Parent/Guardian’s Name Printed

Date: Parent/Guardian’s Signature

Researcher: Mary Bates Dorman

Institution: SUNY- Brockport
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APFENDIX C

Consent Letters for Testing from four School Districts

1. 1Ichabod Crane Central School
2. South Jefferson Central
3. 8t. Gregory's School for Boys

4, Watertown Central
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December 12,1987

To Whom it May Concern:

. Mrs. Mary Dorman, a teacher at Ichabod Crane
Central School, Valatie, N.Y., had permission from
the school district and the Physical Education
Department to use our facilites and students in
helping her work on her Masters Degree.

Sincerely yours

R s
NGRS A S/#

Physécal Education Director
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SOUTH JEFFERSON CENTRAL SCHOOL DISTRICT

P.0O. Box 10 « Adams, New York 13605 District Office ® 315-232-4558
Elementary: Senior High &
: Guidance
Wilson “ " 232.4531
533.5418 SPARTANS
Junior High
Schoitz 232-4534
232-4841
Transportation
Mannsvitle-Manor 583-5221
465-4281 '

December 22, 1987

Dear Mary.,

On behalf of the Physical Education Department at South Jeffer-
son Central School I grant you permission to test a portion of our
school population on the New York State Physical Fitness Tests.

Our staff will be happy to assist you in any way on the testing
dates you mentioned in your letter.

If you have any questions, please contact me at _
any school day.

i} cerely,

George;%i Hyéff&dé%oﬂ

Athletic Director

GPH/ jkd
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November 30, 1987

To Whom it May Concern:

Mrs.. Mary Bates Dorman, a teacher at Ichabod Crane
Middle School, has permission from St. Gregory's School
for Boys to test students and to use our facilities in
helping her meet her master degree requirements at SUNY- -
Brockport. \

Sincerely,

Gl

z n _
Athletic Director
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CITY SCHOOL DISTRICT

PHYSICAL EDUCATION AnND ATHLETIC DEPT.
WATERTOWN HIGH SCHOOL

WATERTOWN,;: NEW YORK 13601

N

OFFICE OF THE DIRECTOR

0
-

January 14, 1§88

To Whom It May Concern:

The Watertown City School District granted permission
for Mary Bates Dorman to administer the 12 minute run-walk and
squat thrust test to district students grades 4-12. Over 800
students were tested.

Sincerely,

750

Charles B. Woodell, Coordinator
Physical Education & Athletics
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Statistlcal pData
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91
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97

:Number

o]

Wiley

4.75

0.440

98

Wiley

4.5

13

0.40

99

Wiley

4.5

4

0.40

100

Wiley

14

0.40

101

Wiley

n

16

0.40

102

viiley

15

0.3¢

103

DR AN SR ER A EOEN R SR BN Y

Wiley

12

0.36

104

St e e it

Wiley

16

0.36

105

Wiley

[SH et Ha FH

g

21

0.36

106

"l‘"l',‘. lf’u

10

0.34

107

Wiley

11

0.35

108 Wiley 15: 0.3
109 K Wiley 17 0.34

110

Wiley

16!

0.34

111

Wiley

PRITIES
iy

16

.34

112

Wiley

18

0.35

ii3

wiley

o
~J

12i

i14

Wiley

15

i15

¥Wley

X3}

15:

i6

Wiley

1

o

117

Wiley

12

1i8

Wiley

13

119

Wilay

o s n
IRV |

13

120

Wiley

210

121

Wiley

-4
[

wiaianionivnicoioni micnimicnicnicnienimionichicninionicnion

-l
T

Covad s

G O Ty

122

Wiley

15!

e e e =H=H

[

123

Viiley

T

A
L

iZ4

wWiley

15

[ S x ]

125

Liolip i piedi-dim i iedichim ich D g i~ i s
et A AT ASRE R R S bR Kb ] Ao Yot e 1o

Wiley

n
AT

16!

Do

126

R R RE R ] N R SV L] IR EY SRS WY N (AR AR AN TR S B AN AT LN ]

Wiley

(3]

17

127

"i'\r"i ] 21

i

D
S e i Ye ix]

128

wiley

[’

129

"l“'l"i 1s i

130

"l‘..l{i ey

3 I;FI et Ol P,

1
-

(S e B O E T e n R N w] T i

131 258 Wiley =K 5i 040
132 - wiley B! i 024
1331 5 wiley n.75 ia: 039
134411 2 ey X i L
135 &l iley 7 0is

136

Wwiley

[N
]

137

ey

Wiley

el b e s e e e i e ot e e i

13911

1401

141

wiley

Wil Y

14211
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‘Murber

143

-r
-~

251

Wiley

{

2mintThrusts (y)
16

G

0.37

144|F 29z Wiley 5: 13: 0.27
145]F 273 Wiley 3.5 16 0.37
146]F 295 Wiley 3.5 13 0.37
147|F 284 Wiley 6 5! 11 0.36
148]|F 2&0 wiley f. 75 14 0.35
149]F 290 Wiley g 12 0.35
150[F 268 wiley 4 25 12 .35
151)F 267 wiley 275 14 0.35
152|F 255: Wiley %75 Qi 0.26
153]|F 28z Wiley 35 16} 0.36
154|H 259 riiley 2.75 13 0.36
155|F 299 Wiley 4 15 0.36
156(F 295 iley 5 25 15: 0.36
157|F 185 wiley 3.75 16 0.35
158][F 2135 wiley 7.25 ki 0.35
159{M 220 Wiley Fi 20 0.36
160 221 Wiley £. 75! 181 0.36
161]1 22z ‘Wiley 4.5 19 0.36
162]M 210 Yiley i 17 0.36
163]M 227 Viiley 5 15 .36
164]M 228 Wiley 6.5 17 0.36
165]M 223 Wiley £.25 15 0.36
166(M 224 Wiley f 17 0.36
167|M 234 Wiley 6,25 23 0.37
168|M 235 "Wiley 5 75 17 0.37
1691 Zhi: Wiley 375 1a 0.36
170}H 233 Viiley & 15 .36
1711M 19 wiley 4.5 17 0.36h
172(1M 1 95 Wiley 7.5 17 0.36
1731 135 i lEy G: 15 0.25
1741 238 Wiley 575! 16 0. 36
175( Wiley B: 17 0.36
176" Wiley £.25; 16 0.26

11

Wiley

-
o

{

1781v Wiley & o 0.36
1ol e G 5 e
1801 e 1Y 1] 038
g1 Wiley s I 0.37
1821 wiley 15l : .

1831 Wiley TR I 2= XA
184" Wiley 5c

L
[wix}

=

185|r

Wilely

1364t

187"

Wiley
Wiley

il

188

Piley

93
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1891 226 Wiley 15! 0.36

190 202 Wiley 15: 0.36

n

191 201 Wiley 18: 0.35

192 209 Wiley 20 0.36

[med

193 203 Wiley 15 0.30

194 185 ¥Wiley 14 0.36

PR RIS P CE PP N b

195 87 Wiley S 5 0.36
1196 212 Wiley 3 15: D.36

197 206; WWiley 18 D.36

198

=
(]

156 Wiley 10 0.37

199 204 iley 20 .37

200 182! Yiley 13 0.37

e
(RN

201 205: Wiley 16: 0.37

202

'-uJ
P

150 wWiley 15 0.36

203 207 Wiley 17 0.35

204 214 ¥iley 20: 0.36

205

P
=J

211 Wiley 14 0.36

206 217 YWiley 15 0.36

207 213 wiley 14 0.3

208 225 "Wiley % o 0.35

Wiley 52 17 1.35
210 Wiley 5.2 16 0.35
211 “Wiley : 14 035
212 313:50uth Jeff(elpm i 3 12 0.28
2i3 26550uth Jeﬁaelcm;. 214 0.35

214 203:South Jeffielem 5. 15!

215 31 1iSouth deffielem i 4 15!

e EU S Hed EN T FN U A S S HE G U P e N

SEAONEY p%)

D

216 283:5outh Jeff{elem.): 525 13;

217 I04i50uth Jeffielem )i 14k

218 264South Jeffielem 20

D 3 =m B>

219 Z0550uth Jefielem. 14

Bl g ion

220

(o]

27250uth Jeffielem i 21

Bilgipaitaita
R LG TG

221

305:5outh Jeff{elem. i 15i

2221F

3‘:‘1%:'.,!]”] ’F‘fflrplprn ' i 1

sy

223

314iSauth Jerf r]ern 19

i
ri-.d

224 2:5outh Jeffy 16

225

'IE‘E

SBauth Jeff{elarm. i

ENE Ry R Ry E Ry

2261 3 ﬂi-nu#n Jefty elem. b el {
227 South Jefr i"]"'ﬂl : }t‘i o,

228!

ittt ool ci e i e

BN WG N RN N R A O R Gy BT Ly O s EDE B BT R

—y
YRR
o

_‘
pa)
[}

uth ._leff{e]em.}i

230

}
!
South Jeffielem i
1
l
|

I
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
I1
209|F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
F
3
£
F
F
F
I

23UIF G ETSSauth Jerfielem 1 17 I
2321 hJeffiglem. ) 550 4
2331 uth Jeffi Lelem. b 16

2341 S Bt dettielem B e T
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235

iMumber :

SO

M

South Jeff{elem )i

12 mintThrusts {y)
i 16

236

M

302

South Jeff{elem.}

[
S S |

i

237

M

277 50uth Jeffelem.}

nionicn

12

(54 v k3w

238

3Z4i50uth Jeff{elem. )

=i~

o

239

31 9:5Sauth Jeff{elam )i

240

Z2350uth Jeff{elem. i

241

LiSouth Jeff{elem )i

{di

242

SBouth Jeff{elem )

N

AL CH IO O N
S H AU R H AN H A H A R |

et Rt Pk b bt

Py

2431F 333:50uth Jeffielem.)! 3.2 15: 32
2441F 3Z2%outh Jeffielem.): 3.7 17 0.3g

245

Bauth Jefi{elem. ¥

14

o

o
(&5

246

32950uth Jeff{elem. )

15

3.
247|H 32 2%auth Jeff{elem.; 4 13 0.
248(F GiSouth Jeff{elem. ) 13 a

249

South Jeff{elem 3

14

250

South Jeff{elem. )

T4

251

Snuth Jeff{elern.)

14

252

South Jefilelem. )

DR A R Y]

253

South Jeff(elem )i

1::‘5
2

R e g

254

South Jeffielem.

17

255

South Jeffielern.):

17

Do

256

Sauth Jefflelem.

17

=

252 F

South Jeff{elemn. J:

gaionigs i i o

-
i

T H A T A A U H A HOAH A H

CHECM O O G L M P Tl O PO

ot ‘J, P 4
258|M St.Gregory's T .33

2591

3t

Gregoriys

N

o
iR I e G AN s s e o o enieni i e o

=

260

St Gregory's

[ama ]

261

St Gregory's

262

St Gregory's

o

263 M

1. Gregqori's

it itiey

264

a3t Gregory's

LA L T
P =l i3 i

3 b 3
265M it Girenory's 13 z
2661M it Greqory's &7 EE

o LA R R R T Ry SRl W EE e B AN Y I S v YA EL Y Y AN EEN B R g 8 RV H AN o

SN R D e B O P e T R LT O O ] i =

i

267 St Gregory's 6 22
268:M 4. Grecory's o 3
269(H St Gregary's 4 3

L R N R R g A f S ]

27011

St Gregory's

)
Fdi=-d

I 3

RES e BY we RS o EX wa EX v KX o BV
h . b ;..hl . z

]

T
A U L T HE A He

271 it Gregory's .33
2210 . Gregory's .33
23 4 Gragury's g .33
2744 P Greqary's 5. .33

i g

235l

276"

i

277

2781

27911

28011

T
DECA RN LY
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281

64:‘ Martin YanBuren!

4.25;

18

a0

ot

282

647iMartin YanBuren!

ey

17

. -

0.30

283

F
F
F

643iMartin YanBuren:

15:

0.30

284

GddiMartin YanBuren:

17

0.29

285

ABZiMartin VanBuren!

19

0.29

286|F 657 Martin YanBuren [R=H 0.25
287 53 Martin YanBuren 1d 0.258

288

o608 Martin YanBuren:

Pl X
R L HE

16

.26

289

oS54 Martin YanBuren:

13!

0.23

290

o&4aiMartin YanBuren:

-~
0273

291

656:Martin YanBuren:

0.27

292

646:Martin YanBuren:

ST

0.27

293

645:Martin YanBuren:

0.27

294

&5 1:artin YanBuren:

ne?

295

652iMartin YanBuren:

] g

0.z27

296

6&1iMartin ¥YanBuren:

Bl iigitging

o

)

297|M 655 Martin YanBuren: 18 027
2981M Martin YanBureni 4 7 027
€« =3 i 6

299

Martin ¥anBuren:

=

300

Dy d e S S u )

Martin YanBuren:

301

iMartin YanBuren:

-t~

302

R H e R O]

[Martin ¥YanBuren:

--J

303

T C T
=T

;Marhn fanBuren:

[ONE P SRR A

I itk

304

RN AR oo R EA Ry F R LT 4]

iMartin YanBuren!

(35w B wn B wan 3 ¥ s

305

31 iMartin YanBuren!

_._.u_._._._.
ekt ec et Koot et bor

[}

o

i Hhat

386

T il

2 Martin YanBuren:

J—_llnco

ra

R H S H N H N H S H I H S H R

307

4 Martin YanBuren:

=

3081

I'T‘CJ'

HMartin YanBuren:

oy

__L
s b0 e

309

Martin YanBuren:

fa

_rd

3i0

—-\xl-—.JL-

Martin YanBuren:

311

E,Eﬂ
!

63 Martin YanBuren!

iRl M

iy

1

n

312

s
Ik

e 3

T

313

‘-hrhn 1r|FnJr'»=ra§

e

314

315

TGRS RN, T T T HL N EE R T e T UG HE G T R RN T R T Lf'.

SH R AT R )

T

316

.:nc.un:ni

3§71

', anBuren:

ST NN
(H IR

wR9)

3igr

vanburen: 5.

YanBuren!

320

YanBuren:

321

YanBuren

nYanBurend

325

' anBuren:

3241

vanBuren:

326"

Ha: erhn

fanburean:

96
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327

iNumber :
6931 Martin YanBuren:

4.75:

15:

0.26

328

630

Martin YanBuren:

(]

17

0.25

329

694

Martin YanBuren:

5

0.26

330

686!

Martin ¥YanBuren:

i

0.26

331

—

H95

Martin YanBureni

210

0.26

332

[

—

695

Martin YanBuren:

Y

15

0.26

333

F
M
F
i
%
M

200

Martin YanBuran

0.26

334

707

Martin YanBuren:

Pt LN

B

0.26

335

M
f

635

Martin YanBuren:

14:

0.26

336

M

419

South Jeff{dr H):

e IN
ki

N.26

337

]

463

South Jeff(Jr H}:

0.27

cnienioni g ioniinieniing mienitn

338;M 352 South Jeff{Jr H} _ 0.27
339|M Z62:South Jeff(.Ir H) 0.27

340

i

South Jeff{Jr H):

0.27

341

it}

South Jeff{.dr H}i

0.25

342

M

5iSouth Jeff{ Jr H)

0.28

343

i1

iSouth Jeff{Jr H)

e et

n.29

344

M

South Jeff{Jr H:

n.2a

345

M

South Jeff(dr H):

029

346

M

$South Jeff{Jr H):

i GO

(N SHOHTHIH X HBHIHH
At U Cnio it i

0.29

34711 434 South Jeff{Jr H) bl 25¢ 0.30
34811 440: South Jeff(Jr.H} 6 251 0.0

349

]

South Jeff{.Jr H):

[y}

0.30

350

1

South Jetf{.ir H) i

0.30

351

M

South Jeff(Jr Hi:

0.31

352|M 445 Sauth Jeff({Jr H) 25! 0.21
353 [ 87 South Jeff{r Hy' 37 0.33%

354

"

2 South Jeff{Jr H):

Q.33

355

M

(i Sauth Jeff( dr HY

Ll O

wnian

o
[
.

(AR e Ry BNy Ry Fe (R wr AR T W)

it
356\ 536: South Jeff{Jr Hj 30 0.33

357

1

[South Jeffldr

Hi

P

o
3
e

358

I

ESouth Jeffdr

Hi:

i
[l

N

T
B

c
359 A7150uth Jeff(r Hy! 52T 4 0.3
360! 370 South Jeff(r HY:  SE5 7 0.3
361 369 South JetflIr HY: 525

362

363

South Jeff{Jr

Hi

irn

R EE W

South Jeff ly

Hi

|

R

Y

3641

36541

PN

{South Jeffidr

Hi:

[NaEay ]

FiEnuth Jeffidr

Oy
R

P irod pimaion
=

=

36611

South deffi e

'R

S e BY

f

3671

yth Jeff{Jr

Hi

et et e St L bt L S AR HL AT Y

LN H Y

368k

& South Jeffi) r.H

3691

IR

Ty
Jr

1371

anth Jefflr R

@72

South JefTl Jr H)

[
Y Eywd|

0.0
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373

1

Humb-r

ZICC:
NS U P

South Jeff{dr H)

4.5

id

0.30

374

M

257

South Jeff{Jr H):

4.5

20

0.30

375

g}

4055

outh Jaff{Jdr H}:

4.5

2nd

0.z49

376

M

437

South Jeff{dr H) !

4.5

2%

0.29

377|M 451:South Jeff{Jr H}: 27 0.29
378 442 Sputh Jeff{Jr H): e 0.29

379

1

441

South Jeff{Jdr H}:

Bl

£

0.28

380

i

B2

iSouth Jeff{Jdr H)

0.29

381

M

al

fats

South Jeff{Jr H}

0.30

382

M

365

South Jeff{Jr H}

~J

0.31

383

M

39¢

South Jeff{dr H)

a.32

384

1

395

South Jeff{dr H)i

- h
~aicdipa

0.33

385

M

455

{Snuth Jeffl Jr 1Y

[ wa}

0.54

386

"

467!

Sputh Jeff{Jr H)

P

0.24

387

M

Soyth Jeff{Jr H) i

033

AP

ol ERsE ol M2

3881M 367 South Jeff{Jr HY: 0.32
389|M 274 South Jeff{Jr H): 0.23
390|M 389: South Jeff{ Jr H): 22 0.32
391 |F 253 South Jeff{Jr H) 29! 032
392|M 429 Snuth Jeff{Jr H) 24 0.31

393

South Jeff{dr H)!

208

0.31

394

South Jeff(Jr H}:

(a2

pajf wml

0.0

395

South Jeff{dr H)}:

PO R R S ORI ]

%

.30

396

{South Jeff{Jr H1:

(V)

397

PSouth Jeffidr Hy

o

398

{Snyth Jeff{dr HY

[w)]

399

Sauth Jeff{Jr H):

[ 5%

400

South Jeff{dr Hi:

]

SIS A A A R e e AT SR e St LA A R

SRETHATRE bR

A R

—

401 (M 4443 Suth Jeff(Jr Hi: T 78! 7 i
407 |1 60 South JeTridr HY L6 75 5

S ibaipaitaima P Ll i ipaiaaica

403

PSouth Jeffdr HY !

404

AiSouth Jeffidr Hi!

Tl

405 | M South JefflJr HY, 675
4061 Zi%auth Jeff{Jr HY: 5.25

407

SSouth Jeffldr H

(Y v oo R o R e B 3 e -

408

i South Jeff{Jr H):

(] ;'_I']

ERW BT SRS ] SVEEONES ST OV RTAUES W S B 8

DT D D

SRS

EneM il T e e e

409

4io|i1

411

Shauth Jeffidr Hyi 3 1.34
South Jeft{Jr H}: 135

T

412|r

]

[

413"

B

fux]

4143

4151

Ry
~J:~J

4i6

41711

[
D=

-~J

418

R HCH O R H T E

It
~J
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3 :Humber ' H12 minfThrusts {y)

A e

419|F 828 chabod Crane MS 3.5 24 1.36
420(F | ©31ilchabod Crane MS 7 25 0.37
4211F 333ilchabod Crane M5 3.75 23 0.36
4221M1 235 chabod Crane MS 25 0.2

423M 838 chabod Crane MS 2 0.36
42 4|F G28:lchabod Crane M5 19 Q.36

42511 ¢ §37:1chabod Crane M3 0.25

.3
~ifd

L2 g o
—

4261F ¢ B26Hohabod Crane MS: .35

L]

427 234 chabod Crane MS! 30 034

4

z

I

5

4
428|F | S0%lchabod Crane MSi  4.25 29 0.24
4291M a24iichabod Crane M3 5 33 .34
430 (M 8182iIchabed Crane MS 5.25 22% 0.34
4311M 519 [chabed Crane M5! 5.25: 26 0.34
432111 gz22:chabod Crane (15 6.75: 22 0.34
433F 79aichabod Crane M5! 275 35 0.33
A434|F S81dilchabod Crane M5: 5.25 zZ0: 0.33
435(F &1 0ichabod Crane MS 4 31 0.3z
436iF 215ilchabed Crane MSi Z 5 25! 0.32
43¢F ¢ 581 3ichabad Crane M3 5.25: 30 0.32
438|M :  82Zichaboed Crane M3 © 75 34i 032
4391 82 1ilchabod Crane MS: o H 3ai 0.31
440F &1 1ilchabod Crane MS: 5.75i REH 0.31
4411F 225 Ichabod Crane MS! 4: 31 0.31
442111 &1 7ilchabod Crane MS: 5.75i Ya=H .31
4431F - 796ichabod Crame MS: 3758 358 .30
444\F 297 ehabod Crane MSE 4 75 o1 0.30
445(F ¢ TFadilchabod Crane M5 4,76 261 0.20
4461 _L.!Il:h,hat.ud Crane M5! 6.5 33 0.0
4471F &12ichabod Crane MS: 5 24! .30
448|F 799 chabmd Crane MS: 5 37 0.30
44911 SO0 chabod Crane M3 g 43 0.29
450(F 795 chabod Crans M5 4 75i 23 .29
451|F 507 ehabod Crane 158 3.5; 27 0.29
4521F 505 Ichabod Crane M5! 3 27 .28
4531 FA0ichabod Crane 115 5 75 43! 0.28
45411 793:chabod Crane M3 575 35 0.249
45511 792 ehabiod Crane M3 i 4c: .29
456! T Hehabod Crane M »é 75 K3k 0.a0
457 F [._;,x‘l» habod Crane M5 '_'. I 029
458|F BOZ:chabod Crane MS: T g 27 .20
459 G035 chabod Crane 158 35 z

Jau
IR ED
My Ry

451

Fo: 1

460/F arw‘h habed Crane r»@;g:i
F : -
F

462

He h:itmd! rane H

4631}

I HG M .
(XY}
L

el
L Ry |

f
464 | PG chabed Crane H-.r:

99
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480

ichabod Crane MS

4.5

3

465|F 7o lehabod Crane MS 5i 25 0.27
466|F 76834 ichabod Crane MS 35 16 027
467 |1M 787 chabod Crane MS: 4.5: 34 (.26
468;F 782 lchaboed Crane M3: 3.5 23 0.26
469|F 751 chabod Crane MS:  2.25: 14 0.26
470 785 ichabod Crane M5: & o H 0.2a
411 M 756:chabod Crane M5: 4 22! 0.26
4321M ?76ilchabod Crane MS: 55 38 0.26
4731|F 7 ¢9chabod Crane M3 4 2ok 0.26
474{M 775:ehabod Crane MS 3375 308 N0.26
475(M 74 lchabod Crane MS 4.5 21 .25
476(M 777 chabod Crane MS: 5.75: 29 0.25
4377 7?3 lchabod Crane MSi Z2.25: Zh 0.25
478 7alilchabed Crane MS 2.25: 29 (.24
479 75 1:chabod Crane M3: 5.75i 32 0.24

757

K

481

L
el

Hchabod Crane M5

482

MiTmiTmitmiTmiem

--..I
L
g

C6hilchabod Crane MSi

483

N

? 5&ilchabod Crane MS:

454

-~
—a

-~
~J

ichabod Crane MS:

485

-
3,
—

siichabod Crane M3

486

I

-d
Chich
(2 Y wia)

~J

Ichabod Crane 15:

g R L AN S

48711 764dilchabod Crane M‘-‘§ 5.25 0.24
488IF B2 {chabod Crane MS: 45 ij 23
489iF S9ilchabod Crane 1S 55 3 0.z

2]

490

491

Zi
Q
Zilchabod Crane MS:
_." chabod Crane MS:

452

chabod Crane M5

4 i

I R}
e

493

habad Crane M5!

FEN
(]

494

495

~habod Crane MSE

496

~habod Crane M5!

I']--_]l'T -_] N O Bl

.41;,] L_Tsl -["I‘u_.l

|
i1
b
i lehabod Crane M5
i
H:
i

4972F P53 chabod Crane M3 I
4981(F PSedilchabod Crane M3 37
499(F PS5Hchabod Crane M3 3
500(F S2chabod Crane M3: 5.7
50711H {f: ',*wmﬂu nHigh: 7
502 H..... z ;ﬂvthl 1 HIgh 5.
503|F 25 ,“,3+H,n, wh High : .
504|f 521 watertown High
5065(M 25: Watertown High |
506 |t I Watertown High |
5071 35 watertown High ¢
308|F eftertown High |
509 vty High |

5101

ertoer Hinh
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- Mary WS

B C D | E | F | G
2 |zex iSubject School Haps (x) i5quat {Pearsan (r)
3 Number ; ' d12 mniThrusts (y)
S110F . 149 Watertown High 3 ‘
212)F 143: Watertown High ¢
5134F 134 ‘watertown High :
514M 143: Watertown High :
515{M 142: Watertown High
516{M 133: Watertown High
217|F 147 Watertown High
218(M 146: Watertown High
S19iF 129 Watertown High
2201M 136 Watertown High ¢
9211 139: Watertown High
222|M 131 Watertown High i
523 {M 144 Watertown High |
5241 130 Watertown High :
525M 141: Watertown High :

™

M

F

F

F

M

F

F

M

F

M

=
P
e

W

o

()
LI EN T IR N TR HE

RO P
-

Y

[ B¥

e

-
-

PO R SRR R X RS )
et AR e R
i imibifisipicionin

[x]

T

=]

526 140 Watertown Hiah :
5272 145: vatertown High :
528 126! Watertown High :
529 127: Watertown High :
530 23: Watertown High ¢
521 107: Watertown High :
232 122: Watertown High :
533 119: Watertown High |
b34 112: Watertown High ¢

)

e | : ‘
LA 0 N N R LTI ECR: QR0 LR 80O -
Mo
L

n

[ R AN VR N ST (VY OV S SR AR N S H S N H S R 3 O R N

[«
COi IO A OO ICD OO0 ICD 0

£
(]
oioiooicioioinicioioiniooioioooiooinion

535 121: ‘Watertown High ¢

236

103 Watertown High : &.
237F M 113 Watertown High :

(R g B w0 Y

3
3

A k! 0.31
S38|F 116! Watertown High | & 3 0.31
539]F 1 15: Watertown High g 2 031
9401 ;114 Watertown High ¢ 5 75! 0 0.31
S41iM i 110 Watertown High | 6.2 0 021
5421 ¢ 105 Watertown High 5! o0& 0.%3
543iF 115 Watertown High : 45: =7 0.3z
S44[M 108 Watertown High : 8 75 ELY 033
S451F ¢ 117 watertown High : 45! 23 0.3z%
546(M 57 Watertown High : 5 25 el 0.33
547 ¢ 1111 wWatertown High : £ 0 .33
9481 ;104 Watertown Migh s 7R Eg .34
5491 1 109 watertown High | s 5 134
550(+ awn High 25 17 .34
SSIF - 167 peft Bigh: 2 S 033
552[F ‘ 0 Hinh | 26 A S
993 ¢ : oy Hingh ¢ iH 1 5E
554/M 152 town High © S
555|F i High P @
556(F wn Hinh .
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Mary W3

B| C

|

D

| E | F

6

sex iSubject ¢

S hOG]

Haps () [Gquat

Pearson (r)

{1_ mm:Thrmf** (y)

257

Numhpt

165:

wWatertown High :

0.31

258

M

154

Watertown High ¢

il

0.31

559

M 159

Watertown High ¢

0.31

260

" 156

Wateriown High §

=

~J

0.31

561

M 160

atertown High |

0.31

ST i £

562{M 164 Watertown High : 3. 0.31
563(F 156: Watertown High ! 3.2 0.30
S64|F 157: Watertown High ¢ 3 0.20

265

Fod 160

Watertown High

(3]

66

P 169

Watertown High

i

567

M 171

Watertown High ¢

Pt

o

=)

268

P 1727

Uowatertown High

[ L wiiiw R iNu]

569

MR

watertowen High |

o

-d

(s o]

270

P 17k

Watertown High ¢

571

M 170

Watertown High §

[ SRR O B SRR U R S R SR SRS RN a Rl YR o]

oY mak Y EY o ]

272

Mo 173

Watertown High

ot}

973iF

{74

watertown High

Ppipain

ol4

175

Watertown High

975

Watertown High :

276

P
F i 181}
F o

179

watertown High ¢

NS ERASERLNES WU L DV H LR AN o H A %

el Rt bk b

S

M

743!

South Jeff{HS.} :

=
)

578

1

South JeffiH.5.5 ¢

I e w e e N Sy e 1Y)

0.

SHS)

579

M 45

7iSputh Jeff{HS )Y :

o il d R E ol BT S

=
[
D

580

M

433

South Jeff{HS. )

029

281

1

LT

South Jeff{H5.) ¢

nicaionienicnionionionionionioninpion e icniraineicnioniinioionionieniind

0.24

582

400

South JeffiHS.

1 H

P PO NI O i = i N i

0.29

583

South Jeff(H. 5

(2

0.29

FTAAT

A T T e T R I s R e e s D O D0 e

584iM 427 South Jeff(H.3.) 5.?‘: Z 0.23
2851M 4641 Seuth JeffiH.S.) 4.25 23 (.29

586

South JeffHS T

[}
J
)

587

PR

437

South .

JeffiH S

o

(Nu)

588k

471

South JefffHS b

R NHS
)

o]

539

473

[y

=
ar i

s

290k

404 !

Sauth Jr:h( HS }

South Jeff{H.5.}

(s}

o]
[
AT

Wi

[RH N

591 -1'54 .ml.l’fh HT\H:\ 75 2t 0
56211 5 7 I 0.z29

AR EE s Ry Wy |

593 ['1 2Tt 1 A D '\19
594/ Zh ek South Jeff{H5 ) 47 g
TI: -:" -I

5 9 5 o

outh ‘“ff’ HS ,’

5961M

[ma ¥ s R2

5971

598

(s L EPL HENE A D

i

fom)

L
=

59911

]

et
N

6001

601

AicAich

b
It}
[mal]

;‘_i.] b

6021

P Sauth h-'H' HS

+

[
vl
[
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Mary Ws

B| C |

D

E

F

| G

SEX

:Subject

Sichoal

Taps {x)

Squat

Pearson fr)

iMumber :

12 minfThrusts (uy)

603

1

4377

South Jeff(H.5.) ¢

604

M

478

South Jeff(H.S.}

605

M

472

South Jeff(HS.)

606

M

453

Sauth Jeff{H.S.)

607

M

416

South Jaff(HS.) ¢

608

g}

418:

South Jeff{HS.)

5.25: 17 0.30
5.25¢ 31 .30
4.5; 1 0.30
5.25i 0.30
4.5: 0.30
45: 0.30

609

M

411

South Jeff{H.5.)

4.5

0.29

610

M

411

South Jeff(HS.}

4.5:

0.29

611

M

414

South Jeff{HS.) §

4.5:

0.29

612

M

358:

South Jeff{HS.) |

e

8
I~

LA RS g G R AT EE e SN F O |

0.30

613

M

A45:

South Jeff{ H.5.;

0.30

614

M

479

South Jeff{H.5.)

5;1-.
-1

0.30

615

M

430

South Jeff(HS.)

0.30

616

M

470

South Jeff(H.S.} ¢

0.30

617

i

469

South Jeff(H.S.)

0.30

618

M

459

South Jeff{H.5.) ;

0.30

619

M

a1y

South Jeff{HS.) |

o
-J

0.30

620

M

450

South Jeff{HS.} ;

0.30

621

M

415

South Jeff{HS.)

.30

622

M

=
i1
-

South Jeff{H.S.)

0.30

623

i South Jeff{HS. ) ¢

et AL i AT 3 SOt Rersd R e = At vk Sove £ omd Bowedt ok e

0.30

624

i South Jeff{HS.) :

0.30

625

South Jeff{HS.) :

e eSS A et R e RS Ao A AL YA

0.30

626

South Jeff{HS ) ¢

0.30

627

4: South JeffiHS.) ¢

0.31

628

H

South Jeff{HS. s ¢

0.31

629

FSouth detf(HS.)

I

FEni~gi-aich

n.31

630

P South JefffHS Y !

ful

0.31

631

] L]
™ § e} Mg

South JeffiHS ) ¢

[a )

.31

LR LS H O RO R SN EL S B AR N R B SN (S BT EXEE SR SO SR RN KL SR N

[ B O N wed 11 SN Ew (Y SR RN d s B S T 1Y

632111 South JeffeH.S ) ¢ i 0.31
633 |M South JefffHS ! 675 0.31

634

Ti-di i b i CIiim

South JeffiHS b :

O M R
viie

pnth

0.31

635

Pw))

South Jeff(HS )

T
[

0.1

636

T Ra S TN P i) O P PN

fch. Crame (HS. 3!

=

.31

637

[ RN R ER s EE Mk son RN EX A5 R

T
LA

Hebh Crape (HS.)

G
i

638

Ylch Crane (HS )

Dl Pl —

R

LH i,

639

Hoh. Crane {HS

T

640

b Crane (HS.:

-1

1

(Sl wn R IR,

641

ok Crane (HS):

T
[EUR

642

Heh, Crane (HS 1

]
1
E
1

-1

41

643

> oh, Crape (HS 0

26!

PGP QU UGS QIS SO S I

1L
DN ANt ISH AN LY

644

e}
Y

645

nininionimiinion i ion iR

646

647

)
5198 eh, Crans (HS )
ok, Crane (HS
s

648

(RS B B TN |

[}
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Mary ws

B| C

D

| E

F | [

sex iSubject

Schonl

Haps {x)

Squat {Pearson (r)

Number

H1Z mint

Thrusts {y)

649

1

621;

leh. Crane {HS3.)

4.5

0.31

650

618t

leh. Crane {H.5.)!

5.75i

0.21

651

201

leh. Crane (HS.):

6.5

0.31

652

604

Ich. Crane (H.S.)

0.31

653

605

lch. Crane (HS.)

o
4

D.30

654

60y

lch.

Crane {HS.):

n
)

A

AR T L3 o

0.30

655

595

Ich. Crane (HS.)

N D P QNI O D

0.30

656

600

leh. Crane {(HS.)

0.31

657

605

ich.

Crane {HS.)i

an
i i

i

0.31

658

599

Ich.

Crane (HS.}:

I
.

0.31

659

66

ich.

Crane (HS.):

PN

Q)

=

0.31

X

<
6610 596ilch. Crane (HS.): 4. B 0.31
661 593:ich. Crans (HS.): 4. 3 0.31

662 S97:1ch. Crane (HS.) 231 0.1
663 598:1ch. Crane (HS.) 45: 0.31
664 594 lch. Crane (HS.) 4 2 0.31

665

ich.

Crane (HS5.)

~J | L

0.31

666

lch.

Crane (H3.):

0.31

667

jch. Crane £HS.)

i L il

n

fuidaits
=H=18

031

668

T MMITMIZIZ I X R i

% lch. Crane {H.S.0:

0.31

669

ich.Crane (HS.)

0.31

670

ich. Crane (H.5.)

0.30

671

lch.Crane {H.S.}

0.30

672

M

Silch. Crane (HS.):

0.30

673

iigh. Crane (HS.):

i piraio

“difaimdiog

0.30

ST Mt Rk ion

674iM 563 Ich. Crane (HS 1 n.30
675 S69: ch. Crane (H.S 3 0.31

6176

73 lch. Crane {H3.):

0.31

6177

O3 ch. Crane (HS) !

PSRN RS R WO SR SRR o N S Y ST E A0

0.31

6178

ilgh. Crane (H.S.

=4

SimdiRin

02

— iy

AN P o L Tt ey L HE S L T O TG TN TG T, N T

690

BERLEE N |

h. Crane (H.S.)

P SN S

A

iln

~ginien
—dingig

e O

R g

692

choCrane (H

SRR iy
P
N iy

679 S70:0eh. Crane (H5.) & 032
6801 575 {ch. Crane (HS.}: Za: .32
681iM 520 lch. Crane (H5 ) 3 0.3z
6821 C51:lch. Crane (HS Y I .31
6831|F S7ch Crane (HS 3 42 3T 031
684f ShSileh Crane (HS ) 525 22 .31
6851F Cadileh Crape (H5 ) 4 28 0z
686|F S7Gich, Crane (H Bt 25 0.3
637|F - 5G9 Ich Crane (H 4 28 .31
688 585 lch. Crane (H.5. ) ki 26 ]
649 576 Crane (0.3, =} EEE f
2 L
gi
£

6931F C 7 eh, Crame (H f.Gi 0.3
D94} Sevich Crane {HS.): 725! 051
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Maryws

B| C

| E

|

F

|

G

sex iSubject

1]
Schoo)

Napz ©x) iGquat

iPearaon {r)

Numbﬂ-r

H1Z2 miniThrusts (i)

695

I3

50%Hch.

Crane {

=

N

| =4
ol

40

0.31

696

Heh.

28!

0.31

697

_Crane ¢

HS3
Crane {HS
HS

n‘ﬁ l’_J’l

A
y
4

EHEIEN
-gio)

a.31

698

Crane {HS.}:

0.31

699

COLCh 000

Lrane (HS.):

P

0.31

700

_Crame (HS.}:

0.31

1

h. Crane {(HS.):

&

—diPipa

0.31

102

Crape (HS.):

[ A H wm L wn iy d ) i )

0.31

103

-r
—

ch, Crane (H.S5.):

Lo Lo ORI O

0.31

04

ch.Crane (HS.):

i

n

0.31

205

.Crane (HS.}:

(]
Y

0.31

106

Crane tHS.):

0.31

107

LCrane (HS.)

2Y
'. '.b.

0.30

SHUINIL

“dipainailgi@ipaing

mt.nm_r_nmr_n”q inion ien:ion;:en

Ln-:n-;nm-‘.nmmt.nmc.nmr_nmmmt.

(L H A R N OO H ) BRI Y S S T

COILN i iD= PG O PO oot A A TS H XS]
F"
=

708 Ich. Crane (HS.): 33 0.30
709 fch. Crane {H5.} 36 0.31
10 Ich.Crame {HS.) 30% 0.30

11

ch. Crane (H.S.):

3
(i)

0.30

712

Crane tHS )

Laien

) E b

0.30

713

3

Lrane {HS )

0.30

114

hi. Crane {H.S )i

0.30

1i5

.Crane (HS.)i

0.30

716

Crane {HS.):

(3]

R Eant Pt Eat L ACH L

0.30

17

.Crane {HS.):

0.30

218

Crane {HS.):

730

115

ch. Crane (HS 5

0.30

120

Crane (HS

[

~J

0.30

721

Lrane (HS )

0.30

e
=
-

SRR AT Sb vt e SR S e R

122F .Crane (HS.}: 3.3 0.30
T231F 37 i .30

Crane {HS5):

1244k

h.Crane {H.S,

.

)

R Al SR ot R R A O e o

712511

.Crane (HS.

CHli—

D fo i i g Epa fin
Lu
=
=2

AT e
el

126(H leh Crape EHS Y 37 aM
271 leh. Crane {HS. 3 57 a0

? 2 B G

7

l

i

.l
eh. Crape (HS )

]

it i o
=

1291

Heh. Crape (HS

[}
wl
)

730

731

A 1ch. Crane (HS3:

[ A

=
(Y]
L

Silch Crape (HS )

RO R B R B R o B N Y BT Y R SRR S E SRR R N SR L AT |

SR RRER S et L

— i
[}

132

733

Flch. Crane (HS 0

¥
RS RR o]

P
E T reerm S N i =
Lrane ino ) 5 ; 0

134

Crane (HS.):

IR TR &
o

L

)
)
rionieg

735

dch Crane (HS. ‘?

Ll
t

(RE i BN

136

737

i N .i'*ﬂr‘lHl“nl
: .Inrw‘H-"

|

[ Y et
[ B Y e BY)

ARy Sy F BNy A Ay Sy FEVy O B AT EO0 Ew (B D

738 130
7301} =t 33 0,30
S 34

140|1

[
el
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Mary W3

B|] € |

D

E F

| G

sex iSubject

laps £x) {Squat

‘Pearson (r)

‘Humber

School

{12 minfThrusts (y)

741

913

lch.Crane {H35.)

6.5

0.30

142

527

5.
lch. Crane (HS.)

0.30

143

534

Ich. Crane {HS .}

et

o

0.30

744

525

Ich. Crane {H.S.}:

0.30

745

529

lch. Crane (HS.):

Q.30

146

52¢

lch.Crane (HS.):

N
i 40

0.30

747

931

lch.Crane (HS.)!

0.0

748

537

eh. Crane {HS.):

4

0.30

749

530

lch. Crane (H.S.)

0.30

150

642

{ch.Crane (HS.);

0.30

51

643;

lch. Crane (HS.):

tinn

0.30

152

632!

Ich. Crane {HS.)

0.30

753

631

Ich.Crane (HS.)

BT T NH SH=AEE)

o

0.30

-

754

634

fch. Crane {HS.)

.30

755

633

lch.Crane {HS.)

:'-J
-4

.30

756

641

lch. Crane (HS.)

CH R P OB T ] S O O R a0 i g |

[ 3 X e oo

.30

57

633;

Ich. Crane {HS.)

[

0.30

758

635

lch. Crane (HS.)

.30

759

=

A

fch. Crane (H5.)

- F.l'l [N

~

AV TSN
i e D SO P O I O E s~ i

o B s

.30

160M 639:lch. Crane {(H3.)! 3 N.a0
7611M 6E7:ch. Crane (HS )8 31 .31

162

636

lch. Crane (HS.):

3

e

-
5

.31

163

498:

South Jeff{elem):

.J:_.t

31

{764

501

South Jeff(elem}:

o

pa—ry

765

457

South Jeff{elemn):

>

-,

766

486

South Jeff{elem}:

~d

CHOIO OO
—ia

67

a0

South Jeff{elem):

GHEHEHN

]

-

768

510

South Jeff{elem)

Pilgipailaira

[’

7690

453

South Jeff(elem)

Y HISH T Y

770

M 11

Sauth Jeffielem)

0

t

[eed 51

271 495:South Jeffielem)! 4 15
11211 502:South Jefilelem): 5 17 a.

173 4535 50uth JEff{E!]BTI‘I:':E IP: aJ.
714\ S08150uth Jeffielem): 4. g 0

15

497

South Jeff{slem)

E AN AR A M R RO R A e SR A o SO 8 oS S R S L HO N A SR OR LS HE

Py ia ity

TN AT I AN

Jow ¥ e

776iM SO0:South Jeffielemy: 4 15 i
777 M SO6iSouth Jeffielem): & 75! 20 i
FELN 494 Zouth Jeffielem ) : 5 iy i

179

South Jeff{elem)

P T S L i QUG P U DO SIS SN S SRS

g

7801M 434 South Jeffielem) al N
7811 S05:50uth Jeftielem) I |

g2

HES

Zi%auth Jeffiele

m T.'

283

L e

TO AL

785

‘ Hh Jeffielem) . 0.%1
(7861 auth Jeffielem ) 5, 19 .31
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- Mary W3

B c | D E | F G
2 |aex :Subject | School laps (%) iSquat fPearson {r)
3 Number 12 mintThrusts (1)
787 509:50uth Jeff{elem) i 16i 0.31
-7881M 490:iSouth Jeff{elem) : 5i 18 0.31
789{M 493:Soyth Jeff{elem) 5 2% 138 0.31
790} S04i50uth Jefi{elem}: 5i 14 0.21
791{M 489:South Jeff{elem) 4758 12 .31
T92{F 733ichabod Crane MS 4 31 0.0
79311 750 Hchabod Crane MS: H 55 0.30
794:F ?26ilehabod Crane MS: & Zhi 0.20
795|F 728:lchabod Crane M3: 4.5: 20 0.20
7961 F 72T chabod Crane M5 H 4, 0.30
T97(F 735 1chabaed Crane M3 3.25 {9: 0.30
T98|F ?36:1chabod Crane MS 3.5 23 0.30
T99iF 737 chabod Crane MS 4.5 22 0.30
80011 751ichabod Crane MS 4.75: 37 0.30
801 7352iHchabod Crane MS 3.5 21 0.30
802|F 73 1ilchabod Crane MS 5 249 0.30
803 (F 729 lchabod Crane M5 4 5: 26 0.20
804iF 741 ilchabod Crane MS: 3.5 28 0.20
805iF 746iichabod Crane M5 4.25: 24 0.30
806|F 740:lchabod Crane MS: 3.5 22: 0.20
807|F 739:ichabod Crane MSi 5 Z3 0.30
308|M Jdailchabed Crane MS 5.5 32 0.30
809|M 747 chabod Crane M3 5i 0 0.20
B10jF 745 lchabod Crane M5 4.5 32 0.20
ARELE 744 chabod Crane M5 4.5: 29 0.30
812[M 74%:|chabod Crane MS!  5.2E¢ f} 0.20
813iF fdzichabod Crane (158 4 75 32 0.30
o14|r 743:chabod Crame M3 4 758 2% 0.30
815]F 734 {chabod Crane M5 i 2z 0.30
816|F FA0ichabod Crane MS; 525 31 (.20
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