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Introduction

The AAHPER Youth Fitness Test wes developed by a special cormittee of
+he MHNPER Research Council in 1957, It is a practical test which is easily
administered. The purpose of each test is statad and the test procedure is
objectively described and illustrated. Norms which have been established
c1 the basis of nationwide sampling are included in the test booklet {1).
Thase factors make the test feasible and acceptable for nationwide use as
a1 irtegral part of physical education.since 1957.

The test hattery included seven items which purport to measure the
following criteria: pull-up for judging arm and shoulder girdle strength;
sit-up for judging efficiency of abdeminal and hip flexor muscles; shuttle
rin for judging speed and change of direction; standing broad jump for
jufaing muscle power of the leq extensors; 50 vard dash for judoing speed;
snftball throw for distance for judging skill and coordination; and €00
yard run-walk for judging cardiovascular efficiency (1).

The reliability of tha test items has been examined by several investi-
cators (14, N, 16, &, 15, 22, 10, 2, 23, 13). Similarly the validity has
bacr scrutinized by (11, 19, 14, 23, 13), VWhereas the reliability is
; wraotable within the framework of the published reports the validity an-
rerrs =0 he less substantiai. In selecting the seven-item battery, the
~7s=~iny commitiee anreed that the jzems ronresented specific measures of
‘s poraaients of physical Titness thus accenting Tace validity for the
hattory,

The estahliskmenst of the validity of a test invoives a comparison be-
sween the critericn measure and the resulting score {14, 7, 4, 17, 18). For

crarnie, the criterien measure for the pull-up test is defined (1) as arm

*.



and shou\&er qirdle strength. This is an often used criterion for that test,
Byicver, 1f the test is administered to yield a score which is the maximum
number of continuous vepetitions of the »ull-un exercise, then the score is
not a valid measure of that stated criterion, Yhy? The answver is found in
“he dafinition of the term strenqth which was used in statino the criterion
reacure Tor the pull-up test.

General agreement for the definition of strength is "The amount of
force which a muscle is able to exert to overcome resistance”. This de-
=inition assumes movement, and thus refers to dynamic muscular strength,
Tha nost widely accepted measure of dynamic muscular strength is that test
vhich was used by Deforme (9) to measure the maximum amount of weight lift-
ed in one repetition or 1-PI, If the purported measurement of strenqth in=-
cluces a duration of work beybnd that which is required to complete on
repctitien, the maesurement now includes muscular endurance or more specifi-
cotly dynemic rusiular endurance, Montoye et al (19). Thus it would appear
thet the criteirton measure cited by Johnson and Melson (14) and ARHPER (1)
should incdeed = defined as a measuvre of dynamic muscular endurance. Johnson
end Melson (14) do exactly this in another section of their text, This
cremle of apparent inconsistancy in identifying the criteria measures for
rec” items §s not uncormon, McCloy and Young (18) identify pull-ups and
Cusioups as tests of muscular strength in a chapter describing strength
reats and then ceseribe tha same exercises as tests of muscular endurance
“n o chicpter deseribing endurance tests,

These exémples serve to focus on the inconsistencies which exist in
ine terminology specifically related to the AMHPER Youth Fitness Test and
are only an exemple of inconsistancies related to the prescrintion of ex-

arcise b physical education teachers. The scope of this study however will

v
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focus on the seven items of the fitness test to illustrate an apparent
solution,

1f a test has proven to be invalid then the validity may be improved
in cne of two ways. Either the test procedure must be changed so that the
score is indicative of the measure that it purports, or the criterion
measure must be changed to suit the procedure used to obtain the score.
Thus, in the pull-up test if the criterion measure is to‘be‘the‘méﬁsurement
of dynamic mus<ular strength, the resistance to the arm flexion movement
should bz incraased to the maximum amount so that the subject could complete
only one repetition of the pull-up exercise. This alteration in test pro=-
cedure would ensure a valid measure of the criterion of dynamic muscular
strength, On the other hand should it be advantageous to leave the pull-
up tost procecure as prescribed in the AAHPER test, then the criterion
measure should be altered to be consistent with the procedure.

The matter of altering the criterio measure must cerefully be con-
sidered in 1icu of compound;ng the error. Generally there are three types
of criteria measures that may be established for tests of physical and
motnr fitness., These are:

1, a definition of the performance task specifically related to the
test, for example, the number of continuous pull-ups that a sub-
ject can perform,

2. *he snecific factors which are involved in the performance of the
testy for example, dynamic muscular strenath, static muscular
strength, circulornsniratory endurance, flexibility, dvnamic or
static muscular endurance and so on.

3. the amount of calculated work that the subject has performed in

completing the test,
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A staterant of the criterion measure in terms of type one or three
above 1is épecific to the porformance involved in the test, whereas tvpe two
is specific to muscle function. Thus, in consideration for the practicality
of a test the type two criterion measure is less feasible, even though more
dasirable. Type one on the other hand is so specific to the activity per-
fernad tiat it offers little value in terms of a subjects' general level of
fitaess. Type three seems to be the compromise between a criterion measure
of one and twn singe it is descriptive of the performanre task, and also
allows for soe generalization abcut the specific factors of the type two
criterion measure,

\hen the ANPER pull-up test is compared with the definitions cited for
dynamic muscu’ar strennth and dynamic muscular endurance it scers to contain
elements of each, The bodv weight of the subject may be considered as the
resistance to arm flexion (an clerent of dynamic muscular streneth) s if the
resistance is overcore scveral times, (10 completed pull-ups) then the
criterion of dynamic muscular endurance is included because of the duration
of the ruscular contraction. These two factors of resistance and reretitions
plus the distence that the body weioht is disolaced provide the basis for the
type three criterion measure as follows:

ork = Resistance .| Uistance X Repetitions

heve: Resistance = Dodv veicht in nounds

Mstance = Arourt of hody disnlazement 4n inches
Repetitions = A count of corpleted null-uns

The score for the pull-un test is now sensitive to the amoimt of vork
tiat the nuscles are doine durino the test.

La~h componcnt of the enuation is rerresented eopallyv sp that if the

Lody wéight or the distonet or the number of vepetitions is altered tir wnork
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index will reflect that alteration. Thus a criterion measure based on the

work performed would appear to combine the most accurate criterion measure

for the pull-up without 1imiting the scope of generalizations to the per-

formance of the item (type ) criterion measure) yet be free from the

stringent definitions of strength and endurance (type 2 criterion measure).
Ricel (21) 11lustrated hypothetic: that the amount of work perform-

ed by o subject doing the\pu]l-up‘tesi may be disproportionate to the

number of pull-ups which are performed. For éxamp]e:

Subject Body Weight(Ras) Pull-Ups Displacement(Neters) Work(Push-up 1in

ki Yoaram-meter)
A 50 3 1.5 75(50 X 1.5
B 100 3 3.0 300(100 X 3.

Accordina. to the scoring method employed in the AAMPEPR test, the per-
formance by stucent A would be equal to that of student B since both had
completed three continuous pull-ups. Yet, student B has performed more vork
by reascn of displacing a orcater resistance (100 kg - 50 ko = 50 kas of
hody weight)‘;pr each repatition. Thus, student A has not demonstrated
suparior muscular streneth nor muscular endurance., If we compare the two
perforrances to the definitions of strenath and endurance ve find that
student B has overcome mnre resistance and by reason of displacing that
resistance (3.0 mzicrs - 1.5 meters = 1.5 meters) over a areater distance he
s provably sustaired e contractions for » 1cnaer poriod of time. Thus,
untoss & criterion reaswie of pull-up performance i established for the
n1le0 test Jhe vatidity of the test is {in jeonardy. ihercas a criterion
peenure of wo.' involves i the pull-un test appears to be more specifically
related +o the intended purpose of the test within the realm of the
practica) administratior of the test.

A Sattery of tosts iniended to examine the validity of the AAHPER Youth

[ ]
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Aruitoxt provided by Eic:
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Fitness Test has been developed, The battery was identified as the UND
Revision of the AAHPER Youth Fitness Test, The battery employs the work
(type 3 criterion measure) for the standing broad jump, the pull-ups, sit-
ups and softbzll throw, The fifty yard dash, the 600 yard run-walk and the
shutitle run tests will be examined with the revised test employing a type 2
criterion measure,

Morms wi*1 be estahlished for the ARHPER test and for the revised test

and the subjests’ performance will be evaluated on the basis of each set of

norms. Scores for the AAHPER test will be correlated with scores for the

Revised test to determine the dearee of relationship between the two per=
formances. /nd, since the performance of the subjects may vary from test
to test, thux introducing a source of experimental error, a test-retest

reliability coefficient will also be determined.
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Definitions of Terms

Dynamic Muscular strength - The capacity of a muscle to overcome resist-
ance thus producing movement. A test of this quality to maximum is de-
scribed by Delorme (9).

Dynamic Muscuiar _endurance - The capacity of a muscle to sustain con-
traction, and produce movement without benefit of blood flow. Puration of
this type of activity is short.

Circulo-respiratory endurance - The capacity of the heart, lungs, arteries,

veins to extract oxyqen from the atmospheric air and deliver it to the

muscles then buffer lactic acid and get rid of carbon dioxide.
Power = is the amount of work which can be accompliished per unit of time,

ABHPER = Amerdican Association for Health, Physical Education and Recreation.

BEST COPY AVAILABLE
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PLTHODOLOGY

Sampling Procedure

A non=prebability sample of 189 fifth and sixth erade boys and oirls
vere fdentified “or use as subjects in this project. These students lived
in the area adjarent to the University of horth Lakota campus vhich would
Le convenient for testing rurposes. Also, since they vere all elerentary
schoo) students it was presured that a considerable nurber would be avail-
tbla &t the time of testine.

since norms were to be established it vould ce desiraiile to have data
from about WO subject.

A Yist of names for 211 fifth and sixth grade boys and eirls was ob-
tained from the nrincipals of Lake Agassiz and lest clementary schools,
Each subject and'or parcnt uas intervieved by telephone (see intcrview nuide
Apoendix 1), Of tic 132 cubjects who were contacted by telephene, 31 aarced
to toke part in the suudy. Of these 81 subjects 45 (25 eirls and 2L voys)
corp eted 211 dtems oF bo™ ‘ests. Table 1 shows the breakdovn of toe sampling
resutts,

TABLE T: RESULTS OF Tul TLIR"HOHE LITERVIEW OF THE S§Th ALL bTh CRATL LOYS WD
CINLS TEQULSTTEG .:oIR PARTICIPATION IN THE LLNPLR RESCARCH PRO:LCT,

1] %
Aot l SR
Telephene catis osde to 180 100
Pyosnective emn’ 13 ' !
F‘h-iw\lm““u—'&d“ -~ N y 1
abie e opaetioT o2 | _ A
N othe st 60 33
v A B e WS L RIS ST v L
i angrer Lo e . ‘ -
| Teleptrne o1l 4 23
> 8 SCERAEEEASTY © ISP oot SR IY AR 2%° e MYFWPR Y
| \ccoptnd per tici - vion . ! ;
| Ia tho stuey b1 4
Coimplatad Loth ooy Ab 20 i
@ p ma albuph U W0 Boah W 1 T SANANK PFAR) Bel v) A L > il v - _
414
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If a contact was not made on the first call, then a second call was
made. If no contact was made on the second call, the interviever recorded
the result as a "no answer", and that prospective subject was not called
again, Forty-one tallies were vecorded for this reason. The following
reasons were noted for those subjects who were unable to participate:

1, moved,
§: z§ﬁ3§3§§§ gg:hoztﬁgghgchedu1ed activities,
4, did not want to participate. .

A letter (Appendix III)~descr1b1ng the purpose of the study and an-
nouncing several important dates in connection with the study vas mailed to
each consenting parent and child. As a follow up to this letter, a demon=
stration of the test itemg and procedure was held in the Fieldhouse on the -
University of Horth Dakota campus for intercsted parents and children. This

demonstration waes held in the evening on June 17.

The Tasts:

The AAHPER Youth Fitness Test was administered as it is described and
illustrated In the AAHPER publication (1), on Yednesday, June 23, The UND
Revisfon of th2 AAHPER test was administered on the second test day which

- was Friday, Jurne 25. The revised test included seven ftems whose purposes
paraileled the seven ftems of the AAHPER test. These items were:

Y. pull=up {or vertical hang)

7y Siteups

%o stending broad Junmp

¢, dorging run

H, fifty yord dash wizh a runninn start
6. so%thall throw

7, six minute run

The dirertiors for administration of the AAHPEP tests were used to
I advnistae the rull-ups, sit-ups, standing broad jumn and the softball

theow of the revisad test. The scorina for these tests was chanced from

£
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the performance nrocedure used by the AAHPER to the viork index method.
The description of this scoring method and the other ftems of the re-

" vised test are presented in the following section.

UND REVISION OF THE AAHPER YOUTH FITNESS TESTS
Description of the Test Items

1. Pull=Up Test (Boys)
PURPOSE:

To measure the work involved in performing the null-up exercise to a volun-

tary maximum,

CRITERION MEASURE: | | |

The amount of work accomplished during the exercise phase of the pull-up test,

1. The subject assumes the arms extended position,

2. The subject is instructed to complete as many continuous pull-ups as
possible.

3. The test is terminated when the subject cannot continue the pull-ups at
the rhythm established in his repetitions.

4, The number of continuous excursions from extended to flexed positions
is counted and recorded as the number of repetitions. Only the comnlet-
ed repetitions are counted,
SCORING: N | |
The number of repetitions, the distance that the subject's body was lifted
and the subject's body weight will be used to calculate an index of work
performance by substituting into the following equation:

Work Score = Body MWeight (1bs.) X Distance (ins,) X Reps.
12

Flexed Arm Hang (Girls)

1. The procedure for this test will include the identical steps involved in
the bays pulleup measurerent,

‘2. The test will be performed as it is described in the APHPER test manual,

3. The duration of the hane is recorded in seconds to the nearest second,

SCORING:

The duration of the hane in seconds, the distance that the subject is 1ifted
from the extended arm to tre fleosed arm nosition, and the bodv vieisht will
be used %n calculate a vork index hv substituting intv the folloving

4~ BEST COPY AVAILABLE
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equation:

Work Score = Body Weighi{1bs) X Distance of one pull-up(ins) X Duration of

the hano in

12 Seconds

2. Sit-Up Test

PURPOSE:
To measure the work involved in performing the sit-up exercise to a volun-
tary maximnum,

CRITERION MEASURE:
The amount of work accomplished during the exercise phase of the sit-up test.

PROCEDURE :
1. Trunk extension position
1.1 The subject 1ies on his back with knees straight and legs tonether,
hands behind the head with fingers interlaced,
1.2 A partner kneels at the subjects feet and hnlds both ankles of the
subject to keep the heels of his feet in contact with the mat,

2, Trunk flexion position | |
2.1 The subject brinas his elbows forward and curls up to his knees
until his riah® elbow touches the left knee, the left elbow touches
the right knee.
.2 The subject returns to the trunk extension position; this is deter-
mined when the head touches the mat,

3. The sukject fs instructed to complete as many sit-ups as possible up to
2 maximun of 100 for boys and 50 for qirls,

SCCRINA:

The number of continuou: excursions from the extended to the flexed trunk

positiens is counted an-' recorded, The score for the test is calculated by
subntituting into the following equation:

Wor! Score = Upper Body ieiaht(1bs) x Distance from the Supine Lying x Reps,
to Sit-Up (ins)

12

3. Dodeing Run Test (14)

PUTPOSE: e | ‘

Yo moasure the agility of the rerformer in running around four stationary
obhjzcts,

SRITERINN NCASURE: -

Time for ithe run in seconds and tanths,

BEST COPY AVAILABLE
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PROCEDURE ~

1. The subject starts behind the starting line on the signal "gqo" and runs
a "figure 7" course around each of the four chairs and returns in the
same pattern until he crosses the starting line.

2. Ou*line of the course:

1
SINISH |
) ‘ ° — PR -~ N
i r\<‘ P aEN xﬁ/.‘,; ~a X ";se"\ X J
START A = e >
—12'— ¢ 6! y & X 5y ('
SCORTNG:

The score for each performer is the length of time in seconds, to the near-
est tenth of a second, tn complete the course.

4, Standing Broad Jump Test

PURPOSE: | ‘

To measure the work involved in the standing broad jump exercise performed
to a voluntary maximum, "

CRITERIDN MEASURE:

“he amount of explosive work accomplished in the maximum performance of the
e*anding hrecad jurp exercise,

FRCCEDURE:

*. The subject stands hehind the take-off 1ine, swings the arms hackward
and bzncs the knees, then jumps as far forward as possible,

2. The usual directions for this event anply.
2, Three trials are ailowed,

SCMRING:

“ho distance is moasured from the take off line to the point of contact by
“he her?! or other nart of the body that is necrest to the take-off line,

“ha distsnce of 2?1 three trials is recorded in feet and inches to the near-
ca3 dach. Thoe score for the test is calculated by substituting into the
olinying equation:

tor: Score = Body hzight(Ibs) x Distance of the jump (ins)

12
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5., 50 vard Dash Test

PURPOSE |
To measure the maximum speed over a distance of 50 yards,

CRITERION MEASURE:
The time in seconds and tenths as a measure of speed.

PROCEDURE : !
1. Two subjects will run at the same time,

2, The subjects start behind a starting 1ine which is sixty (60) yards
frem the finish line,

3, On the signal "go" both runners sprint toward the finish line, as they
crozs the 10 yard line (50 yards frem the finish 1ine) another "starter”
will sicnal the timers at the finish line, with an arm signal, to start
their stopwatches. Thus, the sprinters will have run 10 yards before
the stopwatches are started, This will eliminate the reaction to the
“go" single and the cathering of momentum which is measured in other.
tests of speed, ‘

4, The stopwatch is stopped when the runner breaks the vertical plane of
the finish 1%ne with any part of his body.

SCGRING:
The scove is the elapsed time in scconds to the nearest tenth of a second
for the {ifty yard run,

6. Softball Throw for Distance Test

PURPOSE:
To measure the werk involved in throwing a softball for distance, performed
to a2 veluntary maximum,

CRETERION MEASURE: R
The emeurt of work accomnlishad in the maximum performance of the softhall
threow exarcise,

PROCEMIPE + o . .

1. Tho subject st throw the softball from within a € foot restraining
arca which 9s deawn parallel to the five yord field markers,

2. Threa trials eve recordad in feet,

3. The distace of the throw is esiimated from the throwing line to the
- ficed noint of contlact with the around.

SCARING:

The distance of the throw, and the weight of the ball will be used to
calculate en index to represent the seore for this test. Thus:

Work Score = Wt. of the ball (lbs) x Distance of the Throw (£t)

4 Fd

IR
R 7
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Six Minute Run-Walk Test

PURPQSE |
To measure circulo-respiratory fitness.

CRITERION INEASURE:
Circalo~respivatory Fitness

PROCEDURE:

1

2.

3.

4,

Une half of a group will run at a time (if the oroup has N = 1u subjects
five will run the test) the other half of the croup will count the number
of laps that nis "buddy" has completed.

The subjects for this test will be located at 1/4 1ap intervals to
avoid congestion on the track during the run; thus there will be four
starting points on tne track.

To beqin the test the subjects and their buddies will proceed to their
respective sterting lines. On the signal "go" the runners vill beain,

The counters will rerain at each of the four starting lines and count
the number of laps that his buddy compietes at this point,

SCORING: : | .
Tne number of laps of the track.

Anthropometric Test Description

In order to calculate the vork score for eacn test it was neccssary to

determine certain antnropometric reasures, These were:

1. sitting height

2. standing height

3. standino body weigit

4, lving body weight

5. pull»up
5.1 Extended arm position
5.2 Flexed arm posiiion

Sitting Height

The subject sat on a zu" bench with his pack to a wall stadioneter,
The feet rosted on a nlatform so that the thighs viere approxirmately
parallel to the floor. The subject was instructed to sit tall with
the back of the head restine anainst the steadiometer. i S0° angle
voord was placed on toe top of the subjuct's head and alorn the

4 )?i

BEST COPY AVAILABLE



.4.

stadiometer. The measurement was read and recorded to the nearest
one quarter inch,
Standing Heiaht

The subject stood with his back to a linen measurina tape which was
hung on a wall. The subject was instructed to nlace the heels against
the wall, to stand tall and to keen his head against the wall, A 90°
angle board was placed on the top of the subject's head and along the
tape. The measurcment vas read and recorded to the nearest one quarter
inch,

Standing Body Weioht

The subject stood in the center of the pressure plate of an unriaoht
Toledo Scale. The rmerasurement was read and recorded to the nearest
pound.

Lying Body lleioht

The subject reclined in the supine position on a bench which was rlaced
within eight inches of the Toledo Scale, The hins of the suhject were
placed within cne inch of thke end of the bench and the unner hody rest-
ed on the pressure plate of the scale. The subiect raised his arms to
head level and put his hands hehind his head and interlaced his fingers,
to sfmulate the sit-up starting position. The measurement of lving todv

weight of the upper body was read and recorded to the nearest. pound,

5 ] Plﬂ ] "'JE

5.1 Extended Arm Position

The subject assumed a hanning position from a horizontal bar. The
bar was arasped with an overhand grip.  The arms were extended at the
elhows the feet hunq froe of the floor or any other support. N measure-

ment from the Greater Trochanter of the femur vas read by siohtinn a
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. right angle hoard from the Greater Trochanter to a scale on the vertical
support for the pull-un bar. This measurement was recorded in inches to
the nearest one quarter inch,

5.2 Flexed Arm Position

After the extended arm position was measured, the subject pulled-
up to a flexed arm position wi;h the chin placed over the bar and the
head held in a horizontal position. A measurement from the Greater
Trochanter of the femur was read by sightina a right angle board from
the Greater Trochanter to a scale on the vertical support for the pull-
up bar, This measurement was recorded in inches to the nearest one
quarter inch,
5,3 Difference

The difference between the extended arm and flexed arm positions
was recorded, This difference represented the body displacement in a

vertical plane.

General Test Procedure

The subjects were scheduled to arrive at the Fieldhouse for testing at
twenty minute intervals, To facilitate this schedule, appointment forms
(Appendix 11) were constructed and mafled to each subject, one week prior
to the Wednesday, June 23 test, The appointment form assioned times for
each subject for both iest days.

Registration for all subjects was held in the hallway on the second
flcor of the Fieldhouse. The following information vas recorded on the

subjects’ score card at that time:

ol

n
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1. Name

2. Mge in years
3. Sex
4, Birthdate

After the subject registered, he proceeded to the anthropometric test
stations which were located in the weioht training qym. These tests and
the pull-uns vere administered to each subject individually, The sit-ups,
shuttle run, and the standina broad jump were administered in groups of
six to‘eight subjects in a nyn area adjacent to the weiaht traininn room,
The 50 yard dash and the 600 yard run-valk were adrinistered on the indoor
track in the fieldhouse and the softball throw vas administered on a play-
ing field adjacent to the fieldhouse. A1l data was recorded on a score

card (Appendix IV) which was constructed for this purpose.

Exparimental Design

A single group, non-probatility sample vias employed in the study. The
subjects were selected primarily for convenience and therefore are not con-
sidered representative of a population,

Inferences from the studv were thus limited to a description of the re-
sults related to these subjects alone, not to any other indfviduals or qroups.
The sample was consicered a demonstration qroup,

Since the relialility and validity of the AAHPER Youth Fitness Test was
und:r study in this project a test-retest procedure was necessary. The
Rednosday and Friday tests ailowed for sufficient recovery time for the
subiacts hetween tests, and vielded sufficient data to fulfill the specific
purnoses of the study, The data in this study are numerical, continuous
amt af 2t fpkamwal type.

Sincn the desian was a test-retest procedure, cach subject vas his owvn
con'rol thus mininizina inzergroup error,

i
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The Pearson Product-Moment Correlation was employed to calculate an
estimate of the relationship between two tests which employ this type of
datum,

The following hypothesis vere established to test on the basis of the
estimated correlations:

H, There vas no relationship between the items of the test and the
retest.
Hh There was a relationship between the items of the test and the

retest,
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RESULTS AND DISCUSSION

Reliability Estimates for the Anthropometric Tests

The correlation coefficients for the Anthropometric tests which are
i1lustrated in Table 1 show an acceptable reliabhility with the exception
of the three pull-up measures. These measures proved to be the most
difficult results to obtain, Whereas the standardization of the reference
points was a simple matter (see Methodology) controlling the subject and
taking the measurements proved to be more suhjective than was desirable.
It is important to note, however, that even thounh the reliability is low,
the mean differences vary less than one half inch for any of the three
jtems,

TABLE 1 : MEANS, STANDARD DEVIATIONS AND RELIABILITIES FOR THE
ANTHROPOMETRIC TEST SCORES (N = 45, 25 GIPLS AHD 20 ROYS)

Ne, | Test Item | Mean (1)] S.D.{1) | Mean (2)}S.D. (2)]| r
». | stending Body Wt. (1bs) | 88.7 [16.488 | 89.0 [16,344 |1.00
2. | standing Height (fns) | 59.0 | 2.880 | 59,0 | 2.873 | 0,99
2. | Lying Body Weight (1bs) 30,1 | 1.552 | 30.0 | 1.594 |0.90
4. | Sitting Ueight (ins) 1 37.8 6.270 | 38,3 | 6,655 | 0,97

5. | Pul1-Up Flexed Arm (ins) | 47.4 | 1.768 | 47.7 | 1,592 0.60
G | Pull-Up Extended Arm (ins)| 27,1 | 2,507 | 27.6 | 2,592 |0.75

7. | Pul1-Up Diffevence (ins) | 20.3 2.033 20,1 1.992 | 0.80

The test-retest correlation for lvina bodv veinht vas 0,90, Tlepresent=
od »s a reliability coafficient this value 1s low, thus seriously question=
ine the relfability of the test. Hovever, the mean difference between.tests
is ess than one-tenth of a pound and since the rav scores wcre recorded to

A
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the nearest one-quarter pound, the discrepancy between tests was accepted as

reliable,

Reliability Estimates for the AAHPER Youth Fitness Test

It was not the intent of this study to re-exam the test reliability,
instead the test-retest procedure was emploved as a study control to deter-
mine the reliability of the scores produced in this study. Only four of the
seven test items were included in the test-retest procedure, The four ftems,
pull-ups (flexed arm hang), sit-ups, standing broad jump and the softball
throw were used this way because they could be scored by the work formula
(f x d) and validated on that basis, The other three items, 600 yard run-
walk, 50 yard dash and the shuttle run required a different validating
procedure,

TABLE 23 MEANS, STANDARD DEVIATIONS AND RELIABILITIES OF FOUR AAHPER
TEST ITEM 3CORES,

| Girls (N = 25) | vean (A) | S.D. (#)] Mean (P) | S.D. (P}’ r
|F1exed Avm Hand (sec) | aa 11,337 13,0 | 9,920 | .95
Sit-Up (number) a00 | 3,518 | 48.6 | 5.243 99
|standing Broad Jurmp (ins) 62,6 | 6.720 63.1 | 6.837 .82
Iso#tbail Throw (ft) | 67.6 22,931 59,3 | 17.34F .93
Boys (1 = 20) jt
IPul1-Ups (number) 2.9 2,408 2.8 2.071 .02
[sit-vp (number) 1842 | 24,348 84,0 | 24,000 .7
IStarding Sroad Jum (insy | 66,6 | 8.659 | (6.8 9,706 .89
§§of?ha11';;fnw (£1) 112,0 “28,730 m.s | 21,000 .04
T T D e Stk Fitnase Tost administored on
l e 25, 1971,
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. With the exception of the sit-ups for qirls (r = .99), the reliabil-
ity coafficients were not as high as would be expected for reliable measure=
ment, However, in comparing the correlation estimates from Table 2 with
those published by Fleishman (11), the present estimates are all higher
which would indicate greater reliability for the present test items.

Validity Estimatcs for the AAHPER Youth Fitness Test

The 600 yard vun-walk correlated inversely (r = =,60 boys and r= =63
girls) with the six minute run, This would indicate that the two tests
measure distinctly different criteria. This result seems to be in agreement
with the explanation of Balke (3), that as the duration of an activity de-
creased the limiting factor to performance would be the anaerobic tolerance,
The 500 yard run-walk test purports to measure cardiorespifatory endurance
as does the six minute run-walk test, However, the duration of the two
varies from a mean of cne minute and thirty-five seconds for boys and one
mirte and fi‘ty=nine seconds for airls in the 600 vard run-walk test to
six minutes for the s°x minute run-valk test. This difference in duration
of “hece tests miy in fact result in different criteris neasurements,
Wheveas the six minute Juration mav measure acrohic canscity the shorter
duration of the 6N yard run-valk test may measure anaercbic capacity.

It is gener- "1y rccented that the best tes: of circulorespiratory
endurance 1s the raxiral oxveen consunption test. Roth Malte (3) and
Coc-or (8) have develc: »d field tests of maximal oxveen concurption vhich
correlate himhly with "2roratory tosts, thus cstablishinn their validity,
Coorer's twelve mirute run~talk test wis comrared he Balonchzt (F) with a
six minute run=ta'k test tn daterning “he pelatianchin botucen these field

tpsos,  The rosuiiing corpniation vas r = 00, Thus the six ninvte run-
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walk test was employed in this sfudy~as a valid field test of circulore-
spiratory endurance. A test of circulorespiratory endurance must allow
sufficient duration of a moderate intensity to allow muscular actfun to
enhance circulation of the blood from the heart to the muscles, throuoh
the lungs and back again. Muscle contraction which exceeds a moderate
intensity, tends to restrict blood flow. Ihen the blcod flow is restricted
the build-up of metabolic waste particularly lactic acid fncreases ranidly
and the duration of the exercise must be reduced. Thus, when a test in-
volves short duration, high intensity muscular contraction, the capacity
for energy production without sufficient oxyaen, or anaerohic energy is
being tcsted. Cardiorespiratory involvement in this type of exercise is
1imited, since the flow of hlood is restricted. Thus this type of test in-
volves less cardiorespiratory endurance and more muscular endurance.

The AAHPER 50 yard dash was compared with the 50 yard dash with a
running start. The essential difference hetween the two tests was simply
that the 50 yard dash with a running start was timed after the suhjects
had achieved sprintina speed. This procedure helped to eliminate the time
tnvolved in a subject's rcaction to the startinn cormand, moving from the
stationary starting position and aainina momentum to sprintina speed. Since
the eriterion measure for the AARPER 50 yard dash jtem indicates sneed
which te measured in time, it seemed loairal to comnare these two tests in
an attomed to deterinn vhat nffeet the stationary as opnosed to the run-
pi- stant watid bown A tha perfernmance.

The mean nime “nr 5o TR vard dash with the running start was less
2har the mean time for {'e PANPER 50 yavd dash., The correlations for theﬁe
ftans Jere low indinntirg that the relationship was not a strena one.  The

pesitive corraiaticns “17nstrate the sindlaritv hefwsen the tests to measure
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spoed, hovever, their low values indicate that the stationary versus the

running start did make a difference.

TABLE 3 : MEANS, STANDARD DEVIATIONS AND VALIDITY ESTIMATES FOR THE
ARHPER YOUTH FITHNESS TEST.

Boys Test | Mean (A) ] s.0. (A) | Mean (R) | S.D. (R) |
Pull-Up [ 28 | 20m | av | aw |.7
Sit-Up | 8.0 24,008 | 788 | 2208 | .77
Standing B. 0. | 669 | 9.786 | a7 | 82 | .64
Softball Throw | ©01.8 | 21.09 2 | w .o
0 Yard Dash 8.0 0.567 6.9 0.6 47
600 Yd. Run-Malk |135 sec. | 25.516 | 9.4 1.0 |-.60
Shuttle Run n.6 | 0.904 7.4 0.5 .49

Girls Test
Flexed Arm Hang 14.0 | 9,920 2054 108 | .on
Sit-Up Y 5,243 4664 1082 .23
5tanding B.J. | 63.1 6.837 468 ; 104 .51
Scftball Throw 50,3 17.388 | 27 8 .o
53 Yard Dash .4 0.663 7.2 0.8 .75
G30 Yd. Run-Walk 152 sec. 27.160 8.4 1.1 -.63
Coatli Run :”~ 1.0 ¢. 658 7.8 n,5 .55
{20 r The AMINED Vouth Fitenss Tes® administered on June 23, 1971
{ (- m Tha 1NN Rayicinn nf the AARPER Youth Fitness Test adminfstered on
June 25, 1877,
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A definition of agility includes the ability to move with maximum speed
and change direction. Both the shuttle run and the figure efoht run contain
elements of agility. However, this element cf agility is mere definite in
the shuttle run than in the fioure eight test. A subject is required to
come to a momentary ston to nick up the object in the shuttle run thus re-
ducing speed, and then increasino speed to sprint to the next object, vhere-
as the figqure eight test allows for a more constant maintenance of speed
throughout the test. The validity of the Dodaina Pun test has heen renort-
ed by Gates and Shnffield (12) as .820. The relfability was estimated as
.034 for boys and .802 for airls respectively. These values are accentable
standards for validity and reliability thus the fioure eight test was used
as a criterion test. The comparison between the two tests indicated a Tow
positive relationship, r = .55 for airls and r = .49 for hoys, illustratina
that the tests are similar but not hinhly related.

The pull-up, sit-un, standina broad jumn and softball throw were val-
jda*ed on the basis of vork scores. The force and distance comp. ~nts of
each test were fdentificd and ar attempt was made to measure eac-. The
June 25 test scores for the four test items were converted to units of vort
exp=cssed in foot pounds or in the case of the flexed arm hara, a work indei.
The raw scoras were correlatad v'ith the work score to cetermine the deoren
of relationsh.p.

A hish pasitive covredstinn rosulted betueen vorl scores and rav
grrng For the pull-un apd Fiexsd Fre hana tects (ece Teble 3), Thus the
ray scern for thess iteis annears to be clasely related to tre amount of
vory accormlished <q this exercise. It j5 elra then that the subject with
tha greztest hody veicht ard pody displacement is accomnlishina the areatest

aooat of vork and #lee doira the areptest nur-ter of null-uns,

3
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One must accep’ this result with some reservation, however, since a
number of zero scores were obtained for both bovs and oirls. These zero
scores tend to bias the results in terms of the stronger subjects, who in
this sample, were the bigger boys and girls.

The sit-up test comparisons resulted in Tow positive correlations
(see Table 3). The sit-up test comparison for the airls was particularly
Tow, r - .33. These estimates indicate that the sit-up raw score is not
indicative of the work accomlished during the test. Thus, validity of
the test in this case is questionable. A similar result is evident for the
cemparisons between the raw scores and the work scores for the standino
broad jump. The covrelations were positive, however, they are low, indicat-
inc questionable validity.

Work performance and the ravw scores of the softball throw correlated
as r = 1.00 for both bavs and airls. Since the resistance (the weioht of
the softball) was r~onstant, the calculation of the work is identical in
magnitude to the score units (distance of the throw). Thus, althouah the
nurhers for the wcrk and raw scores are different, the relative values are

the same,

Nory Comparisons

Norms were constructed for the scores from the UND Revision of the
APERER tests. Table 4 and 6 f1lustrate the norms for the raw scores taken
from this test and Teble 5 and 7 shows the work score equivalents for the
rav score nerms.

The profiles for two subjects were constructed on Tables 4 to 7 to

illustrate the comparison between the raw score and work score status of
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. their performances. The profiles fllustrated in Tables 4 and 5 represent

those scores achieved by one subject, a girl, in the study sample. The
" mean standard score for this subject over the seven {tems was 47.6 based

on the raw score norms and 53.4 based on the work score norms. This
discrepency is amplified 1f we consider only those four items which were
actually calculated in work units (pull-ups, sit-ups, standing broad jump
and the softball throw). The mean standard score form the raw score norms
is now 48.7 as compared with a mean standard score of 58.7 from the work
score ncrms,

Tables 6 and 7 i1lustrate the performance of another subject, a boy,
who participated in the study., The same general trend is i1lustrated by
comparing the raw scores and work scores on the basis of mean standard
scores, The m2an :tandard score over seven items for the raw scores norms
vas 56.1 and 63.4 for the work score norms. Once anain this discrepency
is apparent over the four items which were calculated on the basis of vork.
In this case the mean standard scove was 66.2 from the raw scora norms and
72.5 from the work score norms.

The overall fitness performance for each of these subjects leads to
a different interpretation dependira on which norms are used to construct
the profile. Thus if one is to evaluate fitness performance, the relative
strins of the ra pirfevrannag will be affarted an tho batis of tho nerms
WE e Aee Use i .

The vyt agsre-vay soire comneyissns indicate br reasen of the Tow
recyrlations & nead For additional study nf thecn methods employed for
testing fitness and alsa Ty presc ibing exereise.  Since physical educators
preceriby axavnise ot g routine peesndure in their classes, it mey be some-

wr.n stertVing to vealize that the amount of work invelved n performing
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an exercise may be so variable.

It is interesting to speculate on the attitudes vhich we develop in
our students as a result of experiences in physical education directly
related to testing fitness and prescribing exercise. For example, if one
instructs a class of thirty junior high school girls to perform twenty
sit-ups, that prescription of exercise may elicit a very liahi to an
exhaustive load on the individuals within the class, Yet all rwst de
tuenty sit-ups or suffcr the exnerience of failure vhen in fact they
have exercised to their maximum capacity.

The student is obviouslv avere of this failure ret at the same
tire is keenly aware of the fact that she has worked harder to perfore
this exercise than has her neers., Similarly tae hish school football
tackle who may weierh 2ut pounds is nushed to maxirum to comnlete five
pull-ups. liis classmate who weigns 130 pounds is akle to perform eicht
pull-ups, The measurcrent of fitness by the AAKPER test results in an
evirluaticn of fitness vhich indicates that the footlall rlaver is less
fit then the 13V pound student, vet the footba11 player aas deronstrated
his strenoth and power and is regarded Ly his peers as stroncer tian the
smiler Loy,

Such contradictiors Letueen fitness testing, exercise rrescrintion
and peer ranking wust\1ead to skerticise on the part of students such
as “hese. A re-cxamivation of the factors involved in the performance
of an cxercise and correspeﬁding sensitivity on the part of pavsical
ecucators to the measwrepent and prescription of oxercist based on
mescular vork seems essantial to the accurate practics of phrsical

e carion,

PR
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Conclusions

Within the Yimitations of this study the followiny conclusions
appear justified.
1. The reliability of the anthropometric tests were acceptable,

except for the pull-up items,

2. The reliability for the four items of the AAHPLR test was

acceptable for this study.

3. Comparisons between the AMHPER Youth Fitness Test and the Lill
Revision of the AMPER Youth Fitness Test indicated a substantial
difference in the scores achieved for ioth Loys and qirls, except
in the pull-up or flexed arm hang and the softball throw for

distance.
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* APPENDIX I

SUMMER RESEARCH PROJECT 1971
TELEPHONE INTERVIEW GUIDE

1. Introduce Yourself
Name - a student at UND
majoring in physical education

2. Purpose for the call: I'm calling for Professor Bolonchuk who is conduct-
in a summer research project. The project is a study involving 5th and
6th grade boys and girls, We would 1ike to include your son/daughter
(name) in the project and we need your permission,

3, Test: AAHPER Youth Fitness Test. The test was developed by The American
Association for Health, Physical Education and Recreation.

4. The purpose of this study is to determine the accuracy of the test to
measure physical fitness,

5., We will send a detailed description of the project by mail.

6. The tests will be administered on June 3 and June 25 from 8:30 AM., to
12:00 noon. \

APPENDIX 11

summer Research Project 1971
Dept. HPER
The University of North Dakota

An appointment for the AAHPER Youth Fitness Test has been made
for at AM. on June 23 and June 25, Please

be prompt. Each child should weer tennis shons, shorts, or
swimsuét end a T-shirt,

Yours sincerely,

Project Director

™
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* APPENDIX 111

Sunmer Research Project 1971
Department of Health, Physical Education & Recreation
University of North Dakota

Dear Parents and Participants in the Summer Research Project:

Thank you for participating in the summer research project which was
briefly described to you in a recent telephone conversation. Your co-
operation is apgreciated and there is little doubt that the successful
completion of this project began with your affirmative response,

The purpose of this project is to critically examine the American
Association for Health, Physical Education and Recreation Youth Fitness
Test, The test was published in 1957 and has been used extensively in
physical education programs to measure the physical fitness of school
children ranging in age from 7 to 17 years. Although a great deal of
research has bean done on this test since 1959, 1ittle evidence exists to
show the influence of body size on the scores which are achieved by the
students taking the test., For example: Does a heavy boy or girl need to
Jump as far as a boy or gir] whose body weight §s less? What is the dif-
ference between the raw score for a test and the vork accomplished during
that test? These questions are the basis for this summer research project.

To more completely explain the procedure for the study a demonstration
is plenned for the early evening of June 17. This meeting is designed to
scquaint you and your child with the purpose of the study, the procedure
that wo will use for testing the children and a description of the items
involved in the tests. The meeting will be held in the Fieldhousc Arena
beginning at 7:30 P,M, (Please use the East entrance) and will last for

about zn hour,
The program for the meeting will include:

- A brief explanation of the purpose of the study

- A £1Im entitled: "The Fitness Challenge”, this film describes.
cach of the items of the AAHPER Youth Fitness Test

- Discussicn of the procedure and related matters

If you are unohle to attend, your absence will not disqualify your
child's particinaticn in the Stucy and we will expect him or her on the
scneduled 65t days. The tnat schedule is nof compliete yet, however, when
the schedule §s Finalized we will mail an appointment form to you. M1 of
tha tnsting will be dcne on Wednesday, June 23 and Friday, June 25, from
8:30 A.M. to 12:00 noon,

Yours sincerely,

Bi11 Polonchuk
Associate Professor

| Dept. WPEP
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APPENDIX IV

Summer Pesearch Project 1971

Score Card
Name: Sex: M F (circle)
Last First
Test Date: .
Age: Years  Birthdate: (D) ) (Y)
Body Weight: 1bs. Standing Height: ins.
Sitting Height: ins, Upper Body Weight: 1bs.

Pull-un Measures: C of I to floor extended arms ins,
C 1 to floor flexed arms ins.

Difference ins.

of
of

Weight of the softball: 0ZS.

PR —
tation ~ Trial Best
Number Test Trials Score Units Score | Score

1. Pull=Up or Flexed 7 [Total No. of Continuous

Arn Hang Reps or Time
| « Total No. of Continuous
2, [sit-Ups | beps ;
3. Shuttle Run or 2 Time in Sec, & Tenths

Aai1ity Run

: n Distance in feet and
4, Standing Broad jnches to the nearest
Jump irch

o

5. }50 Yard Dash 1 Time in Sec. & Tenths

6 Softball Throw 3 |Distance in feet to
. for Distance the nearest foot

600 Yard Run-Halk

~ Miny: Minutes and seconds
7. °Eug.gl?§t° V' |lto the ncarest second
NEME
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