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Introduction

The AAHPER Youth Fitness Test was developed by a special committee of

AAHPER Research Council in 1957. It is a practical test which is easily

administered. The purpose of each test is stated acid the test procedure is

objectively described and illustrated. Norms which have been established

el the basis of nationwide sampling are included in the test booklet (1).

'nese factors make the test feasible and acceptable for nationwide use as

an rtegral part of physical education,since 1957.

The test battery included seven items which purport to measure the

following criteria: pull-up for judging arm and shoulder girdle strength;

sit -tip for judging efficiency of abdominal and hip flexor muscles; shuttle

rtin for judging speed and change of direction; standing broad jump for

juegng muscle power of the leg extensors; 50 yard dash for judging speed;

softball throw for distance for judging skill and coordination; and 600

yard run-walk for judging cardiovascular efficiency (1).

The reliability of thn test items has been examined by several investi-

gators (14, 11, 169 F9 15, 22, 10, 2, 23, 13). Similarly the validity has

her scrutinized by (11, 10, 14, 23, 13). Whereas the reliability is

.:reltable within the frare.fork of the published reports the validity an-

rears tn be less substantiai. In selecting the seven -item battery, the

comm4ttee agreed that the items represented specific measures of

m."..7.1entri of physical 7itness thus accenting face validity for t!'

bIttKry.

The establishment of the validity of a test involves a comparison be-

tween the criterion measure and the resulting score (14, 7, 4, 17, 18). For

enrol°, the criterion measure for the pull-up test is d 'inod (1) as arm

1



zed shoulder girdle strength. This is an often used criterion for that test.

Hewever, if the test is administered to yield a score which is the maximum

number of continuous repetitions of the pull-un exercise, then the score is

not i valid measure of that stated criterion. Why? The answer is found in

the definition of the term strength which was used in stating the criterion

reaeure "or 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-

'Irition assumes movement, and thus refers to dynamic mJscular strength.

The most widely accepted measure of dynamic muscular strength is that test

010 was used by Delorme (9) to measure the maximum amount of weight lift-

ed ia one repetition or 1-PM. If the purported measurement of strength in-

ciuees a duration of work beyond that which is required to complete on

repetition, the measurement now includes muscular endurance or more specifi-

v'lly dynamic musular endurance, Montoye et al (10). Thus it would appear

thvt the criteria', measure cited by Johnson and Nelson (14) and AAHPER (1)

should indeed defined as a measure of dynamic muscular endurance. Johnson

and Pelson (14) do exactly this in another section of their text. This

ctuelle of apparent inconsistency in identifying the criteria measures for

test itens is not uncormon. McCloy and Young (lb) identify pull-ups and

L.u),,ups as tests of muscular strength in a chapter describing strength

Lest.) and then describe the same exercises as tests of muscular endurance

:n chcpter describing endurance tests.

These examples serve to focus on the inconsistencies which exist in

the terminology specifically related to the MHPER Youth Fitness Test and

w: an example of inconsistencies related to the prescrintion of ex-

ercise physical education teachers. The scope of this study however will
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focus on the seven items of the fitness test to illustrate an apparent

solution.

if a test has proven to be invalid then the validity may be improved

in one 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 measurement

of dynamic muscular strength, the resistance to the arm flexion movement

should be increased 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 test procedure as prescribed in the AAHPER test, then the criterion

measure should he altered to be consistent with the procedure.

The matter of altering the criterio!. measure must carefully be con-

sidered in lieu of compounding the error. Generally there are three types

of criteria moasures that may be established for tests of physical and

motel- 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. the specific factors which are involved in the performance of the

test; for example, dynamic muscular strength, static muscular

strength, circulorespiratory endurance, flexibility, dynamic or

static muscular endurance and so on.

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

completing the test.

BEST COPY AVAILABLE 1'
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A staterant of the criterion measure in terms of type one or three

above is specific to the performance involved in the test, whereas type 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

desirable. Type one on the other hand is so specific to the activity per-

fcrid that it offers little value in terms of a subjects' general level of

fitrias, 'yp.) three seems to be the compromise between a criterion measure

of one and two since it is descriptive of the performance task, and also

allows for so: le generalization about the specific factors of the type two

criterion measure.

Vben the AeNPER pull-up test is compared with the definitions cited for

dynamic muscular strenmth and dynamic muscular endurance it seers to contain

elements of etch. The body weight of the subject ray be considered as the

resistance to arm flexion (an elerent of dynamic muscular strenmth); if the

resistance is overcome several tires, (10 completed pull-ups) then the

criterion of dynamic muscular endurance is included because of the duration

of the muscular contraction. These two factors of resistance and renetitions

plus the distance that the body weiuht is displaced provide the t.asis for the

type three criterion MCRSUrC as follows:

Uork r Resi stance LIstance X Repetitions

gesistance = nioht in rounds

ristance = Amoont of body displo cement: in inches

Repetitious = P. count of completed null-ups

The score for the pull -tan test is not sensitive to the amount of vork

till muscles are d6ino durinp the test.

compnmnt of thv equption is reprcsmteti erTally no thPt if the

Lody weight or the dist,:qicr: or thu number of revetitions is altered thr .ark

BEST COPY AVAILABLE
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index will reflect that alteration. Thus a criterion measure based on the

work performiwould appear to combine the most accurate criterion measure

for the pull-up without limiting the scope of generalizations to the per-

formance of the item (type 1 criterion measure) yet be free from the

stringent definitions of strength and endurance (type 2 criterion measure).

Ricci (21) illustrated hypothetic* that the amount of work perform-

ed by a subject doing the pull-up test may be disproportionate to the

number of pull-ups which are performed. For example:

Subject Body Welght(Rps) Pull-Ups Displacement(Peters) Work(Push-up in
Xilopram-meter)

A

According. to the scoring method employed in the AAI'PEP test, the per-

formance by student A would be equal to that of student B since both had

completed three continuous pull-ups. Yet, student B has performed more work

by reason of displacinr a greater resistance (100 kg - 50 kr a 50 kps of

body weight) 4pr each repetition. Thus, student A has not demonstrated

superior muscular strenrel nor muscular endurance. If we compare the two

performances to the definitions of strength and endurance we find that

student B has overcome mnre resistance and by reason of displacing that

resistance (3.0 nrtcrs - 1.5 meters = 1.5 meters) over a greater distance he

las prl:ahly sustained .r.e contractions for 'I lcnoer period of time. Thus,

unless FA criterion reaswe of pull-up performance is established for the

p311_01 test validiP:, of thr test is in jeonardy. Whereas a criterion

mereare of wo. !< invnlvee the pull -un test appears to be more specifically

related to tho intended purpose of the test within the realm of the

prr,rticll administration of the test.

A rAtery of tests Intended to examine the validity of the AANPER Youth

50 3 1.5 75(50 X 1.5)

100 3 3.0 300(100 X 3
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Fitness Test hes 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 jumps_ the pull-ups, sit-

ups and softbell throw. The fifty yard dash, the 600 yard run-walk and the

shuttle run tests will be examined with the revised test employing a type 2

criterion measpre#

norms will be established for the AAHPER test and for the revised test

and the subjects' performance will be evaluated on the basis of each set of

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

Reviied test to determine the degree of relationship between the two per-

formances. rnd, since the performance of the subjects may vary from test

to test, thu7 introducing a source of experimental error, a test-retest

reliability coefficient will also be determined.

BEST COPY AVAILABLE
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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).

garlic Muscular endurance - The capacity of a muscle to sustain con-

traction, and produce movement without benefit of blood flow. Duration of

this type of activity is short.

- The capacity of the heart, lungs, arteries,

veins to extract oxygen 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 accomplished per unit of time.

AAHPER American Association for Health, Physical Education and Recreation.

BEST COPY AVAILABLE
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aTHODOLOGY

Sampling Procedure

A non-probability simple of 189 fifth and sixth rra'de boys and rirls

were identified ''or use as subjects in this project. These students lived

in the area adjat.ent to OD University of 'North takota campus Oich would

be convenient fore tlstinn nurposes. Also, since they vereall elerentary

school students it was presured that a considerable number would be avail-

tle at the time of testinr.

Since norms were to be established i it would Pe desiraLle to have data

from about lull sOject.

A list of names for All fifth and sixth grade boys and rir1s was ob-

tained from the principals of Lake Agassiz and est elerentary schools.

Each subject end or parent !las interviewed by telephone (see interview Nide

Appendix I). Of tnc lag! .':objects who were contacted by telephone, a1 arced

to take part in the ,,udy Of these 81 subjects 45 (6 rirls and 26 boys)

cc' p7cted eli e ho ,sts, Table 1 shows the breaLdovn of tree sampling

results.

TABLE 1: RESULTS OF 7 :11: TLMOOL MERVIN OF ThL 5Th Pit hi); rum Bon AND

ClaS LEVLSIUG PARTICIPAIIW Ill TILE :MVO( RESEARCH NWECT.

414101wwww, ilw.wW-44 iro-4w=1=INWImmwonwoommusoupwolishOWNw
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i 40. Wm.. 41114117.....00014. #4 1. 404400144014-wow oeweillONIEWOMWW.
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une str,-
33

I Till CI* r'rin C. '11 41

111104.11wM1111111r

3

a. -ewe ....AM 4.4 40,410 4 - "Vero... -4 aaaa, 4.11110.111114011W/NialINIMM11.1.11.P

i'41 ant`) sCit4 140 'ten':

.... raniamnirr....3:1111,:110..,.- 10.1011001. t. "11.414.41/40MORIPaaRIMPVSMINPasa Mbar A 11%. %41 twig., 4'.44WWWla .4.4414110101111416
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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 interviewer recorded

the result as a no answer", and that prospective subject was not called

again. Forty-one tallies were recorded for this reason. The -following

reasons were noted for those subjects who were unable to participate:

1. moved.
2, vacations out of town.
3. conflicts with other scheduled activities,
4. did not went to participate.

A letter (Appendix III) describing the purpose of the study and an-

nouncing several importalt dates in connection with the study was mailed to

each consenting parent and child. As a follow up to this letter, a demon-

stration of the test items and procedure was held in the Fieldhouse on the

University of north Dakota campus for interested parents and children. This

demmtrdtion was held in the evening on June 17.

The Tests:

The AAHPER Youth Fitness Test was administered as it is described and

illustrated in the AAHPER publication (1), on Wednesday, June 23. The UND

Revision of WI AAHPER test was administered on the second test day which

was Friday, June 25. The revised test included seven items whose purposes

paralleled the seven item; of the AAHPER test. These items were:

u11 -up for vertical hang)
2. sit-ups

sttnding broad jump

dorging run
Wty yard dash with a running start

6. softball throw
7. six minute run

The directiorl for administration of the AAHPEP tests were used to

adliilist,r the pull-ups, sit -ups, standing broad jump and the softball

thivw of the revised test. The scoring for these tests was changed from

BEST COPY AVAILABLE
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the performance procedure used by the AAHPER to the work index method.

The description of this scoring method and the other items of the re-

'vised test are presented in the following section.

LAND 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 :omnlet-

ed repetitions are counted.

SCORING:
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 Weight (lbs.) 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 pull-up meisurereet.

2. The test will he perfomed as it is described in the AMMER test manual.

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

SC')RING:
The duration of the hand In seconds, the distance that the subject is lifted

from the extendstd arm to C-e flexed arm position, and the body weight will

be used to calculate a mt.,: index by substitutine into the following

BEST COPY AVAILABLE



equation:

Work Score Body Weight(lbs) X Distance of one pull-up(ins) X Duration of
the hang in

12
Seconds

2, Sit-Up Test

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

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 lies on his back with knees straight and legs toe ether
hands behind the head with fingers interlaced.

1.2 A partner kneels at the subjects feet and holds 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 brings his elbows forward and curls up to his knees

until his right elbow touches the left knee, the left elbow touches
the right knee.

1,2 The subject returns to the trunk extension position; this is deter-
mined when the head touches the mat.

3. The sphject is instructed to complete as many sit-ups as possible up to
a maximum of 100 for boys and 50 for girls.

SCUTNr!
The number of continuow excursions from the extended to the flexed trunk
poOtiAns is counted ant' recorded. The score for the test is calculated by

subntituting into the following equation:

Work Score Upper Body 4eiriht(lbs) x Distance from the Supine Lying x Peps.
to Sit-Up (ins)

12

3. Pocking Pun Test (14)

WPM:
To m:::efsure tha agility cf the nerformer in running around four stationary

ohj3cts.

CRFERION MEASnE:
Time for the run in seconds and tanths.

BEST OA AVAILABLE
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PROCEDURE:
1. The subject starts behind the starting line on the signal "go" and runs

a "figure 7" course around each of the four chairs and returns in the
same pattern until he crosses the starting line.

Outline of the course:

MUSH

START

,)" x .rk%1
1*- X ....ve X

'44h" '
) 6L--?

SCORING:
The score for each performer is the length of time in seconds, to the near-

est tenth of a second, to 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.

CRITERIOA MEASURE:
The amount of explosive work accomplished in the maximum performance of the

rtandinfy 'read jur'p exercise.

PROCEDURE:

7. The subject stands behind the take-off line, swings the arms backward

and bungs the knees, then jumps as far forward as possible.

2. The usual directions for this event apply.

2. Three trials are allowed.

sC1RING:
711 distance is rnasured from the takeoff line to the point of contact by

the he or other hart of the body that is new to the take-off line.

dirtnce of 01 three trials is recorded in feet and inches to the near-

C:t 40. The score for the test is calculated by substituting into the

iii :111 .gig eritiatieht

Eels% Score = Boiy t;2ight(lbs) x Distance of the jump (ins)

PEST Or AVAILABLE
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5* 50 Yard 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 line which is sixty (60) yards

from thn finish line.

3. On the signal "go" both runners sprint toward the finish line, as they

cross the 10 yard line (50 yards from the finish line) another "starter"
will sirnal 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 eathering of momentum which is measured in other.

test; 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.

SCO1ING:
The sclre is the elapsed time in seconds to the nearest tenth of a second

for the fifty yard run.

6. Softball Throw for Distance Test

PURPOSE:
To measure the work involved in throwing a softball for distance, performed

to a voluntary maximum.

CR:TEIION MEASURE:
The ameurt of worm acconnlIshed in the maximum performance of the softball

threw exercise.

PROCEMPE:
1. Tz, subject throw the sorthall from within a 6 foot restraining

ama Mild) is drawn rnrallel to the five yrrd field 'markers.

2. Thr-1 trials o'e rerordad in feet.

3. The distr.lco of th' throw is ostimated from the throwing line to the

-Mr-t TWA of conlr:t vitt the ground.

SCrITUNg:
7112 distance of the throw, and the weight of the ball will be used to

calculate an index to represent the score for this test. Thus:

Work Score = Wt. of the ball (ibs) x Distance of the Throw (ft)

BEST COPY 111111.11111



14

7. Six Minute Run-Walk Test

PURPOSE:
To measure circulo-respiratory fitness.

CRITERION liEASURE:
Circalo-respiratory Fitness

PROCEDURE:

1. One half of a group will run at a time (if the group has t4 = 1') subjects

five will run the test) the other half of the croup will count the number

of laps that hiS "buddy" has completed.

2. The subjects for this test will be located at 1/4 lap intervals to

avoid congestion on the track during the run; thus there will be four

starting points on the track.

3. To begin the test the subjects and their buddies will proceed to their

respective starting lines. On the signal "go" the runners will begin.

4. The counters will remain at each of the four starting lines and count

tc number of laps that his buddy completes at this point.

SCORING:
The number of laps of the track.u

Anthrepometric Test Description

In order to calculate the work score for each test it was necessary to

determine certain anthropometric reasures. These were:

1. sitting height
2. standing height
3. standing body weight

4. lying body weight
5. pull-up

5.1 Extended arm position

5.2 Flexed arm position

1' Sltetaltilala

The subject sat on a -40 bench with his pack to a wall stadimeter.

The feet rested on a platform so that the thighs were approximately

parallel to the floor. The subject was instructed to tit tall with

toe Lack of the held rustinft arainst the stadiomcter. A 50 angle

board was placed on toe to of the subject's head and alonm the

'!"'
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stadiometer. The measurement was read and recorded to the nearest

one quarter inch.

Standing

The subject stood vith his back to a linen measuring tape which was

hung on a walls The subject was instructed to place 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 measurement was read and recorded to the nearest one quarter

inch.

amita111tittLnt

The subject stood in the center of the pressure plate of an unrinht

Toledo Scale. The measurement was read and recorded to the nearest

pound.

Lying Bogy Weioht

The subject reclined in the supine position on a bench which was place

within eight inches of the Toledo Scale. The hips of the sufject were

placed within cne inch of the end of the bench and the upper body 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 simulate the sit-up starting position. The measurement of lying body

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

5. Pull-la

5.1 Extended Arm Position

The sub net assumed A hanging position from a horizontal har. The

bar was grasped with an overhand grip. The arms were extended at the

elbow; the feet huni free of the floor or any other support. A measure-

ment from tie Creator Trochailter of the femur vas read by sighting a

BEST COPY AVAILABLE 1 r.
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right angle hoard from the Greater Trochanter to a scale on the vertical

support for the pull -no 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 with 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 sighting 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 II) were constructed and mailed to each subject, one week prior

to the Wednesday, June 23 test. The appointment form assigned times for

each subject for both test days.

Registration for all subjects was held in the hallway on the second

floor of the Fieldhouse. The following information was recorded on the

subjects' score card at that tine:

WEST COPT INIULAIIII
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1. Name
2. Age in years
3. Sex
4, Birthdate

After the subject registered, he proceeded to the anthropometric test

stations which were located in the weight training gym. These tests and

the pull-ups were administered to each subject individually. The sit-ups,

shuttle run, and the standing broad jump were administered in groups of

six to eight subjects in a film area adjacent to the weight trainine room.

The 50 yard dash and the 600 yard run-walk were administered on the indoor

track in the fieldhouse and the softball throw tas administered on a play-

ing field adjacent to the fieldhouse. All data was recorded on a score

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

Experimental Design

A single group, non-probability sample was employed in the study. The

subjects were selected primarily for convenience and therefore are not con-

sidered representative of a population.

Inferences from the study were thus limited to a description of the re-

sults related to these subjects alone, not to any other individuals or groups.

The sample was consi6ered a demonstration group.

Since the reliaLility and validity of the MHPEP Youth Fitness Test was

undo* study in this roject a test-retest procedure was necessary. The

Uedr:sdey ?old Friday tests Allewed for sufficient recovery time for the

sub3cts between tests, and yielded sufficient data to fulfill the specific

purposes of the study. ne data in this study arc numerical, continuous

Al,' fill irtrr4val type.

Sincl the desiln to s a test-retest procedure, each subiect was his ovn

conl.rol thus mlninizine intergroun error.
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The Pearson Product41oront Correlation was employed to calculate an

estimate of the relationship between two tests which employ this type of

datum.

The following hypothesis were established to test on the basis of the

estimated correlations:

No There was no relationship between the items of the test and the

retest.

There was a relationship between the items of the test and the

retest.
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RESULTS AND DISCUSSION

iatesfm.._tL....:Lr.__.ReliabiliEstineAnthroanetricTests

The correlation coefficients for the Anthropometri c tests Which are

illustrated in Table 1 show an acceptable reliability with tht. 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 subjective than was desirable.

It is important to note, however, that even though the reliability is low,

the mean differences vary less than one half inch for any of the three

items.

TABLE 1 : MEANS, STANDARD DEVIATIONS AND RELIABILITIES FOR THE

ANTHROPOMETRIC TEST SCORES (r4 °I 45, 25 (1IPLS AND 20 BOYS)

No. Test Item Mean (1) S.D.(1) Mean (2) S.D. (2) r

% Standing Body Wt. (lbs) 88.7 16,488 89.0
.........

16.344 1.00
p.......m...4

0.99
2. Standing Height (ins) 59.0 2.880 59.0 2.873

S. Lying Body Weight (lbs) 30.1 1.552 30.0 1.594 0.90

4. Sitting Height (ins) 37.8 6.270 38.3 6.655 0.97

Pull-Up Flexed Arm (ins) 47.4 1.764 47.7 1.592 0.60

G. Pull-Up Extended Arm (ins) 27.1 2.597 27.6 2.592 0.75

7. Pull-Up Difference (ins) 20.3 2.083 20.1 1.992 0.80

The test-retest correlation for lying body reinht was 0.90. Represent-

ed os a reliability co2fficient this value is low, thus seriously question-

Inc the reliability of the test. However, the mean difference between tests

is Bess than one tenth of a pound and since the raw scores were recorded to
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the nearest one-quarter pound, the discrepancy between tests was accepted as

reliable.

Reliability Estimates for the MUPER Youth Fitness Test

It was not the intent of this study to re-exam the test reliability,

instead the test-retest procedure was employed 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 items,

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 reouired a different validating

procedure.

TABLE 2: MEANS, STANDAR!) DEVIATIONS AND RELIABILITIES OF FOP AAHPER

TEST ITEM SCORES.

Girls (N a 25) 'Mean (A) S.D. (t). Mean (P) S.R. (P)' r

Flexed Arm Hand (sec) 14.1 11.337 14.n 9.029 .95

Sit-Up (number) 49.0 3.518 48.6 5,243 .99

Standinv Broad awl, (ins) 62.6 6.720 63.1 6.837 .82

Softball Throw (ft) 67.6 22.931 59.3 .93

Bays (t a 2(1)

Pull-Ups (number) 2.9 2.418 2.8 2.971 .92

Sit-14 (number) 84.2 24.340 84.0 24.rn4 .97

StarAing Broad Juml (ins)
1111101111

66.6 8.659 9.7C' .89

'IMION..AINII.MMINIMOWP AMPOP.M..U.L..

poft5M1 Thrnw (ft)

MOINOMNINMININNW

112.0 28.73n ni.n 21,on8 .94

f-
i (A) Iry AAHPEP *Nth Fitness Test administered on June 23, 1971.

(B) TI': UED Rpvijnn nf the AAMPE1 Youth Fitness Test administered on

Ole 25, 1971....................................------...
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With the exception of the sit-ups for girls (r = .99), the reliabil-

ity coefficients 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.

Validit Estimates for the AAHPER Youth Fitness Test

The Goe yard run-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 cardiorespiratory endurance

as does the six minute run-wlk test. However, the duration of the two

varies from a mean of one minute and thirty-five seconds for boys and one

mirlte and Wty-nine snconds for mirls in the 600 yard run-walk test to

six minutes for the s.x minute run-walk test. This difference in duratien

of thee tests mry in fact result in different criteria measurements.

Whereas the six minute duration nay measure aerobic can city the shortr:n.

duration of the 600 yarr4 run-walk test may measure anaerobic capacity.

It is genert-11:, pccer.ted that the best test of circulorespiratory

endurance is the rpxirpl consunotion test. Roth ralke (0) and

Coe'cr (8) have cleverA field tests of maximal nxmen conrurrtion vhich

correlate himhly tith ':Isoratory tcts thus cstablishinm thrir vpliditv,

Cooror's twelve r4rute rum-Yalk tesi: leh.s conrar-d Wench* (6) with

six minute run-viok tcs4. to dltertiine t'ettenn these fiPV

tevg. The resui:.;n0 crwrp1ptinn was r = .90. Thor, the six minute run-
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walk test was employed in this study 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 action to

enhance circulation of the blood from the heart to the muscles, through

the lungs and back again. Muscle contraction which exceeds a moderate

intensity, tends to restrict blood flow. then the blood flow is restricted

the build-up of metabolic waste particularly lactic acid increases rapidly

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 oxygen, or anaerobic energy is

being tested. Cardiorespiratory involvement in this type of exercise is

limited, since the flow of blood 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 sn yard dash with a

running start. The essential difference between the two tests was simply

that the 50 yard dash with a running start was timed 'after the subjects

had achieved sprintinn speed. This procedure helped to eliminate the time

involved in a subject's reaction to the startinn command, moving from the

stationary starting position and gainino momentum to sprinting speed. Since

thc criterion measure for the AANPEP 50 yard dash item indicates sneed

-which is measured in tiron, it seemed logical to comnare these two tests in

n1 rAteTpt to eeteroinp '.-Not effort thin stntionary as onnosed to the run -

r; - - ntvt wnv,d hevn n- th rorrnrrihnce.

The mean ,rime war 1%0 7.n yard hash wilh th running start was less

thv the mean time fcr tvo irAMP FA) yard dash. The correlations for these

iteltc acre low indirmtirq that the r lationsbip was not a strcnn one. The

pcstive corrniztiml q'ustrate the similarity between the tests to measure
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speed, however, 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

AAHPER YOUTH FITflESS TEST.

Boys Test Mean (A) S.D. (A) Mean (R) S.D. (R) r.

Pull-Up 2.8 2.971 401 418 .97

Sit-Up 84.0 24.094 7851 2208 .77

Standing B. J. 66.9 9.756 476 82 .64

Softball Throw 91.8 21.099 42 10 1.0f

50 Yard Dash 8.0 0.567 6.9 P.6 .47

600 Yd. Run-Walk 135 sec. 25.516 9.4 1.0 -.60

Shuttle Run 10.6 0.904 7.4 0.5 .49

Girls Test

Flexed Arm Hang 14.E 9.929 2054 1494 .90

Sit-Up 48.6 5.243 4664 1082 .33

Standing B.J. 63.1 6.837 468 104 .51

Softball Throw 5 ^.3 17.348 27 8 1.00j

.755C Yard Dash 0.4 0.663 7.2 0.8

600 Yd. Run-Walk 15? sec. 27.160 8.4 1.1 -.63

1 ',1,iLL:c. Ru,

1 1%': n Ille ^,A %r".1), vc1th

1 ( re 7h,?, min 0e0sion

i

04ne 25, 1'171,

i1.0

7i44.0nsq Test

nf the /IWO

0.65C 7,s 0.5 .55

administered nn Onne 23, 1071

Youth Fitness Test administered on

______
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A definition of agility includes the ability to move with maximum speed

and change direction. Roth the shuttle run and the figure eight run contain

elements of agility. However, this element of agility is more definite in

the shuttle run than in the figure eight test. A subject is required to

come to a momentary stop, to nick up the object in the shuttle run thus re-

ducing speed, and then increasino speed to sprint to the next object, where-

as the figure eight test allows for a more constant maintenance of speed

throughout the test. The validity of the Podnino Pun test has been renort-

ed by Gates and Shoffield (12) as .820. The reliability was estimated as

.934 for boys and .8n2 for girls respectively. These values are accentable

standards for validity and reliability thus the finure eight test was used

as a criterion test. The comparison between the two tests indicated a low

positive relationship, r = .55 for nirls and r = .40 for boys, illustratinn

that the tests are similar but not highly related.

The pull-un, sit-un, standinn broad jump and softball throw were val-

idated on the basis of ork scores. The force and distance comr;'nts of

each test were identifivd and an attempt was made to measure mc The

June 25 test scores for the four test items were converted to units of work

expressed in foot roJnds or in the case of the flexed arm hang, a work index.

The raw scores were correlated with the work score to determine the denren

of relatiorsh,n.

A hioh positive rorrnl:tirli r's!. l teci hrtwoon worh scnres and raw

For th^ flpx,d pro hanet tots (see Table n) . Thus the

rat! ..;crrfl for thesc, its inuear,?, tr, he c%sel. related to V'e amount of

wc-% t"s exorcise. it is (le,- then that the subject with

th:N greatest body einht are/ body displacement is accomnlishinn the nreatest

ws)J,It c work and elco doirn the nreatest nurher of null-ups.
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One must accept this result with some reservation, however, since a

number of zero scores were obtained for both boys and girls. 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 low positive correlations

(see Table 3). The sit-up test comparison for the girls was particularly

low, r - .33. These estimates indicate that the sit-up raw score is not

indicative of the work accomplished during the test. Thus, validity of

the test in this case is questionable. A similar result is evident for the

comparisons between the raw scores and the work scores for the standinp

broad jump. The cofrelations were positive, however, they are low, indicat-

int. questionable validity.

Work performance and the raw scores of the softball throw correlated

as r e 1.00 for both boys and girls. Since the resistance (the weight of

the softball) was constant, the calculation of the work is identical in

magnitude to the score units (distance of the throw). Thus, although the

nuwbers for the work and raw scores are different, the relative values are

the same.

Norm Comparisons

Norms were constructed for the scores from the UND Revision of the

AAI?ER tests. Table 4 and 6 illustrate the norms for the raw scores taken

from this test and Table 0 and 7 shows the work score equivalents for the

raw score norms.

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

BEST COPY ROUBLE
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their performances The profiles illustrated 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 items was 47.6 based

on the raw score norms and 53.4 based on the work score norms. This

discrepency is amplified if 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 illustrate the performance of another subject, a boy,

who participated in the study. The same General trend is illustrated by

comparing the raw scores and work scores on the basis of mean standard

scores. The mean standard score over seven items for the raw scores norms

was 56.1 and 63.4 for the work score norms. Once apain this discrepency

is apparent over the four items which were calculated on the basis of work.

In this case the mean standard score was 66.2 from the raw score norms and

72.5 from the work score norms.

The overall fitness performance for each of these subjects leads to

different interpretation depending on which norms are used to construct

the profile. Thus if one is to evaluate fitness performance, the relative

it7tus cf th,71 Dolcr.-mIns will t!? Afflrted ti F. of the norms

exc. CF".
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an exercise may be so variable.

It is interesting to speculate on the attitudes which 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 linht to an

exhaustive load on the individuals within the class. 'At all rust do

twenty sit-ups or suffer the exnerience of failure hen in fact they

have exercised to their maximum capacity.

The student is obviouslv aware of this failure :et at the same

tine is keenly aware of the fact that she has vorked harder to perform'

this exercise than has her peers. similarly the high school football

tackle who may weigh 20 rounds is pushed to maximum to cnrrlete five

pull-ups. his classmate who weighs 130 pounds is able to perform elf!t

pull-ups. The reasurevent of fitness by the AAHPER test results ire an

evrluaticn of fitness thich indicates that the football mla:Tr is less

fit then the 130 round student, yet the fnotb ?ll player ;its demonstrated

his strcirth and power and is regarded ET his peers as stronmer than the

srrller Loy.

Suc) contradictiors between fitness testing, exorcise prescrintion

and peer ranking rust lead to skepticism on the part of students such

as these. A re-exami.tation of the factors involved in the performance

of an exercise and correspcnding sensitivity on the part of ph:,,sical

eCL:cators to the moasLow,ent and prescriptior nf oxrcisn based on

ms.acular t;ork oss:ntial to the accurate practic:. ry4' ph sic .1
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Conclusions

Within the limitations of this study the followini: conclusions

appear justified.

1. The reliability of the anthropometric tests were acceptable,

except for the pull-up items.

The reliability for the four items of the AAHPLP test was

acceptable for this study.

3. Comparisons between the AMPER Youth Fitness Test and the UID

Revision of the AMER Youth Fitness Test indicated a substantial

difference in the scores achieved for both boys and girls, except

in the pull-up or flexed arm hanc, and the softball thro 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

Purpose for the call: I'm calling for Professor Rolonchuk who is conduct-

in a summer research project. The project is a study involving 5th and

6th grade boys and girls. We would like 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 A.M. to

12:00 noon.

APPENDIX II

Summer Research Project 1971

Dept, HPER
The University of North Dakota

An appointment for the AAHPER Youth Fitness Test has been made

for at A.M. on June 23 and June 25. Please

be prompt. Each child should weer tennis shoos, shorts, or

swimsult end a T-shirt.

Yours sincerely,

(760teeneitak
Project-Director
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APPENDIX III

Summer 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 appreciated 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 ranginl in age from 7 to 17 years. Although a great deal of

research has bean done on this test since 1959, little 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 girl whose body weight is less? What is the dif-

ference between the raw score for a test and the work 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 planned for the early evening of June 17. This meeting is designed to

acquaint you and your child with the purpose of the study, the procedure

that we will use for testing the children and a description of the items

involved in the tests. The meeting will be held in the Fleidhouse Arena

beginning at 7:30 NM. (Please use the East entrance) and will lest for

about an hour.

The program for the meeting will include:

- A brief explanation of the purpose of the study

- A film entitled: "The Fitness Challenge", this film describes-

each of the "items of the AAHPER Youth Fitness Test

Discussion of the procedure and related matters

If you are unable to attend, your absence will not disqualify your

child's particinatifli in tNe study and we will expect him or her on the

scheduled ftst days. The t^ At schedule is not complete yet, however, when

the schedule is finalized wo will mail an appointment form to you. All of

the tostinn will he acne on Wednesday, June 23 and Friday, June 25, from

0:30 A.M. to 12:03 noon.
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Yours sincerely,

colote-07(-bcp
Bill tolonchuk
Associate Professor
Dept. HPEP
UND



APPENDIX IV

Summer research Project 1971
Score Card

Name: Sex: M F (circle)

Last First

Test Date:

Age: Years Birthdate: (D) (M) (Y)

Body Weight: lbs. Standing Height: ins.

Sitting Height: ins. Upper Body Weight: lbs.

Pull-up Measures: C of I to floor extended arms ins.

C of I to floor flexed arms ins.

Difference Ins.

'4WD

Weight of the softball: ozs.

35

Station
Number Test Trials Score Units

Trial
Score

Best
Score

Pull-Up or Flexed
Arm Hang

1
Total No. of Continuous

Reps or Time

. SitUps 1

Total No. of Continuous
Peps

3*
Shuttle Run or
Agility Run

Time in Sec. A Tenths

.
4, .Standing Broad

Jump
3

Distance in feet and
inches to the nearest

irch

5. SO Yard Dash 1 Time in Sec. A Tenths

6.
Softball Throw
for Distance

Distance in feet to

the nearest foot

600 Yard Run-Walk
or 6 Minute
Run-Walk

1

....................-......

minutes and seconds
to the nearest second

NAME
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