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AN ANALYSIS OF THE ARMY SPECIALIZED TRAINING PROGRAM'S 
PHYSICAL FITNESS lEST 

CHAPTER I 

INTRODUCTION 

Durin World War II, Oregon Stato College was selected 

as one of the many colleges and universities in the United 

States to which wore assigned units of the Army Specialized 

Training Program. The objective of these units' physical 

training prograiîl appears in the Armed Service Force 

Bulletin published in 19t1.3 and titled, 'tArrriy Specialized 

Training Division Program on Physical Training." The 

objective was "to give the trainees in the shortest 

practica? time an intensive, all-around training which 

will develop in them qualities, capabilities, and reflexes 

associated with first-class physical condition and in 

particular to prepare them for the arduous military duties 

which await their return to troops" (21, p.25l). 

In a later manual, physical condition for men in the 

army was defined as follows (5g, p.1): 

a. Freedom fro anatomical defect or disease, 
the discovery and care of which is a function 
of the physical examination and of the physi- 
C i ari. 

b. EnouMh strength to perform easily the 
heaviest tasks that may be encountered in 
the routine day, as well as a reservo of 
strength sufficient to meet emerencies. 
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C. Enough muscular endurance and stamina to 
persist without undue fatiTue throurh the 
most strenuous day. 

d. Enough cardiovascular-respiratory 
endurance to complete the niost sustained 
exertion the soldier is likely to face. 

e. Enough speed, agility, coordination, 
balance, and flexibility to meet the 
situations which are encountered ir,. combat 
conditions. 

The catalog of Army Specialized Trainin:: Program 

curricula (54, p.2) specified that six hours a week of 

physical training are required of students in all cur- 

ricula except medicine, dentistry, and veterinary 

medicine. The responsibility for carrying on the physical 

training program fell upon the various college departments 

of physical education. 

With the inception of the physical training proram, 

a need arose for a test which would measure first-class 

physical condition. The army called upon a group of 

experts in physical education measurement to formulate a 

suitable battery which would serve the purposes of the 

Army Specialized Training Program. The subtests selected 

and what each item purported to measure is listed below 

(59, p.89): 

1. Push-ups - to measure strength and 
endurance of arm and shoulder muscles. 

2. Squat-jumps - to measure strength and 
endurance of leg muscles. 



3 

3. Sit-ups - to measure strength and 
endurance of abdominal muscles. 

L. 100-Yard Pick-a-back - to measure 
general muscle endurance. 

5. Squat-thrust (20 seconds) - to measure 
agility and coordination. 

6. Pull-ups - to measure strength and 
endurance of arm nd shoulder flexor 
muscles. 

7. 300-Yard Shuttle Run - to measure 
cardiovascular-respiratory endurance 
and speed. 

After the termination of World War II, an emphasis on 

physical condition remained in the physical education 

pro.rams of schools and colleges. The Division of 

Physical Education for en at Oregon Stato College 

continued testing the level of physical condition of the 

postwar college student with the seven-item Army Special- 

ized Training Program's physical fitness test battery. 

The concern of the Division of Physical Education in the 

use of the physical fitness test is to determine each 

student's level of physical condition. The students who 

possess a low level of physical condition aro given special 

conditioning exercises and individual guidance in an 

attempt to improve their levels of physical condition. 

PURPOSE OF THE STUDY. The purpose of this study was 

to analyze the subtosts of the physical fitness test 

battery which wore used by the Army Specialized Training 



Program during World VJar II, and which are now being used 

by the Division of Physical Education for Men at Oregon 

State College. By this analysis, it would be determined 

whether the nuniber of subtests in the Army Specialized 

Training Program's physical fitness test battery could be 

reduced and yet obtain approximately the same results 

with the shortened battery as was achieved by the longer 

one. 

NEED FOR THE STUDY. At present, approximately, one- 

third of the time during the first term of physical 

education for freshmen students at Oregon State College 

is devoted to the conditioning for and the taking of the 

seven-item Army Specialized Training Program's physical 

fitness test battery. A reduction in the number of the 

items in the test battery would require less time to 

administer, thus allowing more time for the instructional 

program. In addition, the reduction of the number of 

subtests would facilitate the recording of test scores. 

The need for the study was further indicated when the 

writer discovered (1, p.5L) that no statistical validity 

measures had been reported for the original test battery. 

METHODS USED IN THE STUDY. Two groups provided the 

source of data used in the analysis of the problem. One 

group displayed the characteristics of a normal distri- 

bution of students' physical condition. This group was 
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made up of five hundred ar:y trainees selected from over 

a thousand seventeen, eighteen, and nineteen year-old 

students of the army program. The other group comprised 

eights-two freshmen students of the Oregon State College 

physical education progran. These students possessed a 

low level of physical condition; that is, they were 

selected from the lower level of a normal distribution of 

physical condition. 

The scores made by the army trainees on their 

initial Army Specialized Traininr, Program's physical 

fitness test were used as the data for studyin: the 

application of the test battery to a ¿roup displaying 

characteristics of a normal distribution, The followin 

statistical methods were used to interpret the data: 

(1) interpreting of an intercorrelation matrix, (2) 

averaging the correlation coefficients, (3) utilizing the 

part-whole method of correlation, and (Li.) correlating each 

subtest with the total score, minus the subtest. 

The low fitness group, eighty-two Oregon State 

Collene freshmen, were iven two tests. The tests were 

the Army Specialized Training Program's physical fitness 

test and the Illinois Motor Fitness Test, The Illinois 

Test has a validity coefficient of .87 as a measure of 

motor fitness and a coefficient of reliability of 
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.91 (i(, pp.39)4.-395). The follovd.n' stttztica1 methods 

were used In analyzing the results of the application of 

the two tests to the low fitness roup: (1) interpreting 

of an intercorrelation niatrlx, (2) using the Wherry- 

Doolittle method of multiple correlation, and (3) making 

comparison of the failures from the two test batteries. 

LIrITATIONS OF THE STUDY. The limitations of this 

investigation are as follows: 

1. The criterion group was made up of male freshmen 

enrolled in the fall term 19S]. physical education classes. 

These students had failed to pass the physical fitness 

test. The criterion group is a sampling only of the 

entire group of Oregon State College freshmen. The 

criterion group fell among the lower levels of physical 

fitness. 

2. The group possessing a low level of physical 

condition was selected from those students who failed to 

pass the Army Specialized Trainin Program's physical 

fitness test that was administered to 1$o freshmen 

students in eleven physical education classes by seven 

different instructors. The writer was not able to be 

present during all the testing periods to be certain that 

uniformity existed in adiinistration of the subtests. 

3. There was a variance bebween the administration 

of some of the subtests given to the criterion group arid 
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the rules and regulations followed durin the Army 

Specialized Training Program. The trainees used a shuttle 

run (with one 180 degree turn) while the criterion group 

used an oval track to run a measured 300-yards. The 

trainees used half-counts on push-ups and pull-ups and the 

criterion group used only full counts. The trainees were 

timed for their scores in the 300-yard run and the l0Ò-ard 

pick-a-back to the nearest half second while the criterion 

group were timed to the nearest whole second. The army 

units administered the seven tests in two days of testing 

while the 0reon State College physical education depart- 

ment gave the test battery in three days. 

t. Limitations were imposed upon the best results 

of the five hundred trainees used in this investigation, 

because the data were obtained from the flies of the Oregon 

State College's Army Specialized Tralnin Proram. 

. The Illinois Motor Fitness Screen Test was 

admini3tered to the criterion group after these students 

failed to pass the Army SpecIalized Traininy. Prol:ram's 

physical fitness test. Consequently, many of the students 

may have approached the Illinois iotor Fitness Screen Test 

with a reversal in attitude. For example, students who 

did not exert themselves on the Army Specialized Training 

test may have put forth maximum effort to pass 

the Illinois test. 
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DEFIITION OF TERdS. 

1. Criterion is a standard used as a guide for 

evaluatin material. In this study, the criterion was the 

Illinois ;iotor Fitness Test which possesses established 

validity and reliability correlations with motor fitness. 

2. Cut-off score is that score on a scale which 

differentiates an individual with a low level of fitness 

fron the remainder of the group. 

3. otor fitness is that portion of physical fitness 

which deals directly with the functioning of the larcr,e or 

gross muscles of the body in relation to endurance, 

strength, agility, power, coordination, speed, flexibility, 

and balance. 

L. Physical fitness encompasses the individual's 

entire body make-up which includes a smooth integration of 

his physiological, anatomical, and psycholoical systems. 

The individual with good physical fitness bill have 

functional capacity for a particular task without 

experiencing excessive fatiue or exhaustion. 

5. Subtest is an ieï of a test battery. 

6. Test battery is a serios of measurement itens 

which are combined into a test to gain information about 

an indivdua1. The test battery is made up of subtests 

which measure different facets of the indivi6ual's make- 

up. 



7. Tratnees refers to the students of the Army 

Specialized TraininC Proram. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

This chapter, through a review of literature, will 

attempt to clarify the use of the terms physical fitness 

and motor fitness. It is also the purpose of this chapter 

to record the validity, the reliability, and the factors 

of fitness measured by the Army Specialized Training 

Proram's physical fitness test as reported by previous 

studies. 

DEFINITION OF PHYSICAL FITNESS. Physical fitness is 

a term that as many connotations. Since many connota- 

tions appear in the use of the term, there are also 

differences in the standards which might be used in 

measuring physical fitness. 

Early physical education studies placed emphasis on 

strength as a mea8ure of fitness. If the individual were 

a strong man, he was considered physically fit. Sargent 

(L.8, pp.108-199) explained the testing program introduced 

at Harvard University in 1881 as a means of determining 

the sbrong men of ilarvard. The dynaxnometer was used to 

measure strength of the ruscles in the legs, back, hands, 

forearms, arms and chest. To make the test an all-around 

one, dips on the parallel bars and chIns on suspended 

rin,s were added to the strength measures. Three 
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physiological teses were added aì3o to determine the 

condition of the heart and lunge. This early study 

indicated that even though strength was considered to be 

the prime factor of physical fitness, there remained a 

need Cor physiological measures to determine the over-all 

fitness of an individual. 

This review is limited to those studies found in the 

literature which involved the measurement of physical 

fitness throujh gross motor activities. While it is 

recognized that anthropometric, physiological, and medical 

measurement have played a large part in the measurement of 

physical fitness, these types of measures are not directly 

related to this study. 

The use of strength as a measure of gross motor 

fitness prevailed until orld War II. Rogers, art exponent 

of this viewpoint, stated that "...in the last analysis, 

general physical fitness rests squarely on muscular 

efficiency" (I.5, p.119). [le further explained his 
position when he wrote "...there is a high relation between 

muscular strength arid general health. With no strength 

there can be no physical activity, and when muscular 

strength is low, all other life functions are handicapped" 

47, p.L3). 

Physical fitness began to be emphasized during the 

early days of World ar II. It was discovered that men 
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and women vere not In the top physical fitness needed for 

the emergency conditions; consequently, the wartime 

physical fitness prog-rans placed a premium on endurance 

in the performance of difficult task$ invo1vin iare 

muscle activity (1, p.53). Somewhat later, the trend 

switched from strength alone as an indicator of fitness to 

a broader concept. The motor abilities which were 

considered to be of prime importance in the development of 

the men in the armed forces included endurance, coordina- 

tion, agility, speed, power, flexibility, balance, in 

addition to strength. The several branches of the arìed 

services geared their conditioning prorarns to the 

development of these characteristics among; their men and 

called this training "physical fitness." 

Tools of measurement were needed to determine the 

physical fitness of the men in the ariiod forces. This 

need led to the development of the Army Specialized Train- 

Ing Prograni's physical fitness test (f., pp.l-l) as well 

as the development of other physical fitness tests for 

the Navy (2, pp.S71-573), Army Air Force (1, pp.63-i6), 

Army (3, pp.238-239), and Navy Aviation (1, 

Schools and colleL;es realized that tiiey had the responsi- 

bility to develop physically fit men for the armed 

services, and these institutions began to stress 
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conditioning activities and measurement of physical 

condition in their programs. Most of the tests employed 

for measureient were of the large or gross muscle activity 

type because these tests were easier to administer to 

large groups and required the minimui of equipment. In 

addition, the tests seemed to measure rather well the 

type of motor performance required by emergency conditions 

of the war years. 

Larson and Yocumn write that measurement of "physical 

(motor) fitness" can be done in two ways: "...l. ...by 

the part method which identifies the various components 

which constitute the organic equipment of the body. 

2. ...by the whole method, which measures the organic 

equipment of the body through the ota1 performance of the 

indivicival...the whole method is not diagnostically 

complete, but a measure of the total organism tri action" 

(33, pp.l-l9). Larson defines physical fitness as 

"the nature and de;ree of adjustment made by an 
indiviuual ifl a specific activity requirin muscular 

effort. This adjustment is determined by his morphologic, 

psychologic, and physiologic characteristics" (31, p.18). 

Other definitions of physic.J. fitness show different 

opinions as to what constitutes physical fitness and how 

it might be measured. 

Miller (LO, p.2) states that physical fitness means 
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"...the organic condition which permits the individual to 

skillfully utilize the body In activities involving 

strength, motor ability, speed or velocity, arid endurance 

without material experience of fatigue or exhaustion." 

The definition of physical fitness for the army was 

defined by Bank as follows: 

...physical fitness in army personnel is 

evidenced by a body which can retain 
normal responses to stimuli in the face of 

fatigue and exhaustion and continue to 

function effectively under physical 
stresses placed upon them by routine arid 

emergency tasks of war. For men in the 
army, physical fitness consists of: 
freedom from disease, strength, muscular 
endurance, cardio-respiratory endurance, 
speed, agilIty, coordination, and 
floxibility (3, p.195). 

Brock and co-workers (7, p.L.O6) claim that "...motor 

fitness is the final criterion through which all other 

elements of physical fitness are seen and measured in man." 

Brouha and others (9, p.211) defined physical fitness 

in three main aspects: "(a) Medical fitness or good 

health, which concerns a sound body--good heart, good 

lungs, good muscles, good teeth, etc. (b) Functional or 

dynamic fitness or the ability to sustain strenuous 

exercise and to recover from it rapidly. (e) Specific 

fitness, or fitness for various forms of specific muscular 

coordinations, skills, and strength, such as running, 

jumping, climbing, and throwing." 



Cureton defines physical fitness: 

...physical fitness means a great deal 
more than freedom from sickness or pass- 
Ing a medical inspection. In addition 
to freedom fron germinal or chronic 
disease, possessing good teeth, ood 
hearin8, good oye sight and normal 
mentality, physical fitness means ability 
to handle the body well and the capacity 
to work hard over a long period of time 
without diminished efficiency. Three 
principal approaches for testing of 
physical fitness (apart from diagnosis of 
disease) are: 1. Appraisal of physique. 
2. Appraisal of org,anic efficiency. 
3. Appraisal of motor fitness (16, p.18). 

Irorn the foregoing definitions, it can he seen that 

controversy exists about the meaning of physical fitness. 

A need to clarify the terminology was recognized by the 

American Ledica1 Association, which organization designated 

a sub-committee of the Baruch Committee on Physical 

Medicine to study the problem. The sub-committee made the 

following report: 

Physical fitness is a coriplex concept to 
define and more difficult to measure, but 
one which in its most useful form must 
evaluate the total individual....Physical 
fitness should be discussed as a funda- 
mental quality of a person which describes 
the satisfactory integration of his 
muscular, cardiovascular and nervous 
systern....Physical fitness describes the 
functional capacity of the individual for 
a task. It has no real meaning unless 
the task or job which fitness is to be 
judged is spocified....The only test of 
physical fitness seems to be the ability 
to perform the task without undue fatigue 
or exhaustion and the qualities making 
that possible are total personality 
(19, pp.76-767). 
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The exact standards for physical fitness still remain 

to be stated for the many tasks which persons may 

encounter in everyday livinr;. In enera1, most writers 

agree that physical fitness encompasses the individual's 

entire body make-up, which requires integration of his 

physiological, anatomical, and psychological systens. 

They also agree that the individual with good physical 

fitness possesses the functional capacity for a particular 

task without experiencing excessive fatigue or exhaustion. 

INTERPRETATION OF MOTOR FITNESS. The term motor 

fitness came into being during World /ar II when the 

stress of physLcal fitness was on the conditioning of men 

to meet the emergencies of war. The confusing use of the 

ternis physical fitness and motor fitness appears in the 

previous paragraphs since many writers used the words 

interchangeably. Boyard sums up the problem when he 

states: 

..In the first place, terminolo,y in the 
field is neither consistent or precise. 
The term (physical fitness) was used in a 

popular sense and did not necessarily 
reflect lack of appreciation for the broader 
ramifications of the term....Most so-called 
physical fitness tests developed during the 
war are actually motor fitness tests.... 
Motor fitness refers to those measures 
whose basic components include such factors 
as strength, speed, agility, endurance, 
power, and balance whose primary purpose 
is to determine the fitness of the body for 
strenuous work (6, p.171). 
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Cureton defines motor fitnoss s follows: 

...iotor fitness is a limited phase of 
motor ability (ability to execute motor 
skills) which emphasizes (1) endurance 
(2) power (3) strength (Lt) agility 
(5) flexibility (6) balance. It empha- 
sizes the fundamental or gross big muscle 
movements that are dominated by muscular 
energy, kinesthetic sense and suppleness 
of major tissues and joints, i.e., those 
aspects which are fundamental to athletic 
or work skills, rather than the higher 
refinements pertaining to specialized 
small muscle skills which require years 
to perfect (18, p.11). 

A greater degree of agreement seems to exist in the 

definition of motor fitness than that existing in the 

definitions of physical fitness. Clarke's definition is 

quite similar to others quoted above. He defines motor 

fitness as "a limited phase of motor ability, with 

emphasis placed on underlying elements of capacity for 

vigorous physical activity, especially the type needed in 

military service and in exhausting labor. It is a 

composite of factors, including strength, speed, agility, 

endurance and power" (11, p.192). 

Recent texts in measurement classify the armed 

services physical fitness tests as motor fitness tests. 

The Army Specialized Training Program's physical fitness 

test is an example of the war time tests which were called 

physical fitness tests but which were actually motor fit- 

ness tests (references 1, 6, 11, 16, 17, and 31v). 
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There is renera1 agreerient that motor fitness can be 

defined as that portion or physical fitness which deals 

directly with the functioning of the large or .:ross 

muscles of the body in relation to endurance, strenth, 

agility, power, coordination, speed, flexibility, and 

balance. 

FACTORS ÌIASURED BY THE SUBTSTS OF THE ARLY SPECIAL- 

IZED TRAINING PROGRAM'S PHYSICAL FITNESS TEST. A survey 

of the literature in the field was made to learn what 

factors of physical fitness the subtests in the Army 

Specialized Training Proram's physical fitness test were 

reported to measure. The findings are recorded in Table I. 

TABLE I 

FACTORS MEASURED BY TEE SUBTESTS OF THE AWLIY SPECIALIZED 
TRAINING PROGRAM'S PHYSICAL FITNESS TEST 

Factor Measured 

PUSH- UPS 

1. Strength and endurance of the 
arm and shoulder extensor muscles 

2. Muscular endurance (arm) 
3. Strength 

1i. Muscular strength and endurance 
;. Rhythmic strength type of 

endurance 
6. Hands, arms and shoulders 
7. Limb locomotive muscles 
8. Dynamic strength 

Hofe ronce 

(f;9, p.89) 
(32, p.348) 
(57, p.36) 
(8, p.S5) 

p.319) 
(5, p.2L) 
(33, p.163) 

(15, p.3) 
(15, p.)4.) 

(1g, p.105) 
(29, p.506) 
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TABL1 I 

Factor9 Iileasured by the Subtests of the Army Specialized 
Training Program's Ph1ca1 Fitness Test (continued) 

Factor easured Reference 

7e Arm and shoulder girdle stren,th 
and coordination (57, p.26) 

lo. Leg speed (57, p.5L) 
il. Upper body strength (7, 

SQUAT -J E P 

1. StrenLth and endurance of leg 
muscles (59, p.89) 

2. Rhythmic strength type of 
endurance (15, p.3) 

;3. Cardio-vascular endurance (33, p.163) 

Ll_. Endurance (S, p.2L5) 

s. Feet and leg fitness (15, p.3) 
6. Limb locomotive muscles (15, p.1O) 
7. Mesomorphy (50, 

3. Omornorphy (SO, p.J3l) 
9. Contraction speed of muscle (So, pJ13L1) 

SIT-UPS 

1. Strength and endurance of 
abdominal muscles (S9, p.89) 

(33, p.163) 
2. Uuscular endurance (abdominal) (32, p.lLJ3) 

3. Front trunk (flexor muscles) (15, p.14) 

Strength (abdominal) (5, p.2L5) 
(8, p.55) 

5. Thigh-flexor muscles (7, p.26) 
6. Abdominal and back muscles (24, p.)i5) 

7. Contractional speed of muscles (50, p.L3L.) 

PULL-UPS 

1. Strength and endurance of arm 
and shoulder flexor muscles (59, p.89) 

2. Arm and shoulder girdle fitness (14, p.1459) 

3. Upper body strenL:th (57, p.58) 
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TABLE I 

Factors Measured by the Subtests of the Army Specialized 
Training Program's Physical Fitness Test (continued) 

Factor Measured Reference 

14.. Arm and shoulder girdle strength 
and coordination (S7, p.S8) 

s. Hands, arms and shoulders (iS, p.)-i-) 

6. Strength (12, p.)4.6) 
(0, p.5) 
(22, p.l32) 
(Ì4o, p.319) 
(S7, p.36) 
(38, p.118) 
(8, pp.68-70) 
(149, p.26) 

7. Dynamic strength (29, p.506) 
(30, p.95) 
(25, p.14.39) 

8. Endurance (17, p.399) 
(32, p.1t8) 

9. Muscular strength and endurance (33, p.163) 
10. Arm strength (5, p.2).5) 

li. Arm locomotive muscles (15, p.161) 
12. Contraction speed of muscles (50, p.)3I) 
13. Leg speed (57. p.8) 
lL.. Mesomorphy (So, p.L.3t) 

100-YARD PICK-A-BACK 

1. General muscle endurance (59, p.89) 
(5, p.2I5) 

2. Speed or velocity (57, p.26) 

3. ContractIon speed of muscle (SO, p.L311) 

BURPEE OR SQUAT THRUST 

1. Agility and coordination (59, p.89) 
2. Agility (57, p.36) 

(33, p.163) 
(32, p.114.B) 

(5;, p.2L5) 

3. AgilIty and some endurance (I0, p.322) 
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TAI3LE I 

Factors Measured by the Subtests of the Army Specialized 
Training ?roram's Physical Fitness Test (continued) 

Factor Measured Reference 

14.. Largo muscle coordination certL:in 
degree of motor educability (314., 

5. Motor control, strencth and ve1ceity (8, 

6. Large muscle ability (10, 

7. Leg speed (57, 
8. Contraction speed of muscle (50, 

9. Velocity (some relationship) (58, 

10. Motor educability (some relationship) (58, 
11. Strength (some relationship) (58, 

300-YArn) RUN 

1. Cardiovascular-respiratory 
endurance and speed 

2. Cardlo-respiratory endurance 
;3. Speed and endurance 
14.. Speed 
5. Leg speed 
6. Contraction speed of muscles 
7. Endurance and velocity 
8. Strength 
9. Power 

10. Rhythmic strength type of 
endurance 

11. Whole body fitness 
12. LeFt fitness 

( 59, 
( 33, 
(32, 

( 57, 
( 57, 
( 50, 
(8, 
(12, 
(33, 

p1214) 
p .55) 
p.l3L.) 

p.8) 
p .L$3J4) 
pp.68-70) 
pp.68-70) 
pp.68-70) 

p.89) 

p s 163) 
s 1)48) 

p . 36) 

p .58) 

p.14.311-) 

p s SS) 
p.51) 
p . 163) 

(15, p.3) 
(15, p.14.) 

i, p.)43)4) 

Summarization of the previous table indicates that 

the subtests were reported to measure the fo11owin: factors 

of fitness: 

1. Push-ups measures the strength, endurance, and 
coordination of the upper body with emphasis on 
the armsarid shoulder girdle regions. 
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2. Sguat-junips measures the strength, endurance, 
and contraction speed of the 1e muscles. 

3. Sit-ups measures the strexlb : th, endurance and 
contraction speed of the trunk muscles with 
emphasis on abdominal region. 

1-i-. 
Pull-ups measures the strength, endurance, 
and contraction speed of the upper body with 
emphasis on arm and shoulder girdle regions. 

5. 100-yard pick-a-back measures speed or velocity 
and :cneral body endurance. 

'. Burpee or squat thrust measures body a;ility, 
coordination, speed or velocity, and to a 

certain degree endurance, strength and motor 
educability. 

7. 300-yard run measures cardio-respiratory 
endurance, general endurance, speed or velocity, 
strength and power of the body as a whole. 

RELIABILITY AND VALIDITY OF THE SiJBTESTS OF THE ARMY 

SPLCIALIZEL TRAINING PR0GRA'S SUI3TEST. A review of the 

literature was made to discover the reported validity 

and reliability coefficients for the subtest of the Army 

Specialized Training Program's physical fitness test. 

The findings for reliability are recorded in Table II. 

The findings for the validity of the subtests appear in 

Table III. 
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TABLE II 

RELIAT3ILITY OF THE SUI3TESTS OF THE ARMY SPECIALIZED 
TRAINING PROGRAM'S PHYSICAL FITNESS TEST 

AS REPORTED IN PREVIOUS STUDIES 

No. of 
Subteat Reported Reliability References Studies 

Push-ups .78 to .93 (Aver. .87) (16, 8, i, 14. 

& 33) 

Squat-jumps less than .80 (iS & 33) 2 

Sit-ups .614. to .99 (Aver. .78) (36, 8, 26, 
]5, & 33) 

Pull-ups .78 to .99 (Aver. .91) (14.3, L6, 36, 9 
8, 14.9, 37, 
29, l!, & 33) 

100-Yard 
Pick-a-back Nono reported 

Burpee .70 to .92 (Aver. .78) (8, 36, 14.9, 

37, 33) 

300-Yd. Run .814. to .90 (Aver. .89) (8, l, &: 33) 3 

rorn the foreoinL. table it will he noted that three 

subtests, squat-juìps, 5it-ups, and burpee, produced 

fairly low reliability coefficients. Push-ups and the 300- 

yard run have moderately high reliability coefficients. 

Pull-ups have a high reliability coefficient. The 

reliability coefficient for the pick-a-back subtest was not 

reported in the literature. 
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TABLE III 
VALIDITY OF THE STJBTESTS OF THE ARMY SPECIALIZED 

TRAINING PHOCRAM'S PHYSICAL FITNESS TEST 
AS REPORTED IN PRIVIOUS STUDIES 

No. of 
Subtest Reported Reliability References Studios 

Push-ups .50 to .6)4 (Aver. .56) (57, 8, 32, 6 
36, 29, & 10) 

Squat-junips .37 to .55 (Aver. .J43) (50 k 16) 2 

Sit-ups .19 to .51k. (Aver. .33) (8, 50, 32, 
&].6) 

Pull-ups .21 to .83 (Aver. .59) (L.3, )6, 36, 15 
57, 8, 5°, )49, 

32, 36, 29, 
27, 28, 12, 
17, & 16) 

100-Yard 
Pick-a-back .29 (50) 1 

Burpee .30 to .59 (Aver. .L.7) (57, 8, 50, 5 
32, & 27) 

300-Yd. Run .33 to .76 (Aver. .58) (57, 8, 50, 32 7 
29, 12, 16) 

All of the reported validity correlations were obtained 

from studies which conipared the subtests with a battery of 

items known to measure some portion of physical fitness. 

The table indicates that all of the subtests show some 

positive degree of relationship with the physical fitness 

test batteries that were used for criteria. 
COUCLUSION. It Is concluded from the review of 

literature that the Army Specialized Training Program's 
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physical fitness test battery is a motor fitness test 

rather than a physical fitness test. The test battery 

measures motcr fitness which is that portion of physical 

fitness that deals directly with the functioning of the 

large or gross muscles of the body in relation to endurance, 

strength, agility, power, coordination, speed, flexibility, 

and balance. 
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CHAPTER III 

ANALYSIS OF THE ARMY SPECIALIZED TRAINING PROGRAM'S 
PHYSICAL FITNESS TEST BATTERY UTILIZING RESULTS 

OF TE ARY SPECIALIZED TRAINING PROGRA1 

The purpose of this chapter was to deter1ne the 

possibility of reducing the number of subtests of the Army 

Specialized Training Program's physical fitness test 

battery when dealing with data of a group displaying 

characteristics of a normal distribution of physical 

condition. Data fulfilling these qualifications were 

obtained by selecting the test results of a large number 

of trainees from the Army Specialized Training Program. 

SELECTION OF TEST RESULTS. The test results of more 

than five thousand trainees are on file in the office of 

the Division of Physical Education of Oregon State College. 

From those files the records of all the seventeen, 

eighteen, and nineteen year-old trainees were secured. 

The records for this age group were selected because the 

group would correspond to the age level of college fresh- 

men. The records for the chosen group numbered more than 

one thousand cases. From these records, five hundred were 

selected for the study by the random number method of 

selection. The data which are used in this chapter came 

from the analysis of the performance of this group of 

five hundred trainees. 
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STATISTICAL INTE?RETATION OF THE DATA. The data we 

analyzed by inspecting the intercorrelation matrix, 

averain the correlation coefficients, utilizing the part- 

whole method of correlation, and correlatin each subtest 

with the total score, minus the subtest. 

Coefficient of Correlation atrix. The test results 

of the Army Specialized Lrain1ng Program's physical fitness 

test for the five hundred trainees were used to construct 

a table of intercorrelaticms. Table IV shows the results 

of the computations. 

TABLE IV 

INTERCORRELATIONS OF THE SEVEN SUBTESTS COMPUTED FRO 
THE DATA OBTAINED FROM THE 500 TRAINEES 

- 
Subtest 2 3 L f 7 

1. Push-ups .t5 .24 .t5 .32 .t.o .23 

2. Squat-jumps .14 .3t. .t3 .39 .39 

3. Sit-ups .28 .3L. .13 .3t. 

14W. Pull-ups 

;. Pick-a-back 

6. Burpee 

7. 300-Yard Run 

.37 .20 

.30 .14. 
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Inspection of the intercorrelation matrix shows that: 

(1) no two tests had a hih degree of relationship with 

each other, and (2) the raníe of correlation coefficients 

between the test items was too small (.20 to .5)) to 

indicate a reason for removal of any one of the subtests. 

The raw scores rade by the trainees on their first 

physical fitness test were used to compute the inter- 

correlations. The intercorrelations were computed by a 

calculating machine (L2, p.161). 

Averaging the Correlation Coefficients. Since these 

data did not have an outside criterion available, it was 

necessary to use indirect methods of estimatim; the 

validity of the seven-item physical fitness test battery. 

One such method is avera)inLz correlation coefficients. 

Garrett (23, pp.39-396) writes that "...we may compute 

the average correlation which each test in a battery shows 

with all of the other tests, arid estimate the validity of 

each test by the size of the correlation." Mrrett 

cautioned that avoragin the correlations would be an 

incorrect procedure if the correlations differ greatly in 

size (23, pp.302-303). The averaged correlation 

coefficients are as follows: (1) push-ups, .38, (2) squat- 

jumps, .L1.o, (3) sit-ups, .37, (It) pull-ups, .35, (5) pick- 

a-back, .38, (6) burpee, .33, and (7) 300-yard run, .36. 

The range of the avera:ed correlations (.33 to .io) is not 
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1are enou«h to indicato that any subtest could be removed 

from the test battery. 

Part-ho1e ethod of Correlation. Another method to 

estimate validity when an outside criterion is not avail- 

able is to correlate the total score with the subscore 

which is part of the total score. This, however, leads to 

a spurious correlation, but McTernar states that a hiL;h 

value for r1 (relationship between the subtest and total) 

is meaningful even though it is spurious (39, p.139). All 

raw scores were changed to standard scores for the compu- 

tation of these data. The results of the correlation of 

each subtest with the total score of the test battery 

resulted in the following coefficients: (1) push-ups, 

.70, (2) squat-juiiips, .68, (3) sit-ups, .68, (ti.) pull-ups, 

.6;, (5) pick-a-back, .70, (6) burpee, .61, and (7) 300- 

yard run, .58. 

The relationship of each subtest to the total score 

indicates that not enou:,h difference exists in the ranE'e 

of correlation coefficients (.6]. to .70) to warrant 

removal of a subtest froi the battery. 

Correlation of Each Subtest with the Total Score, 

iiinus the Subtest. Since the part-whole method of correla- 

tion leads to spurious results, another method was used to 

analyze the data. This method yields the degree to which 
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a subtest correlates with the total score of the battery, 

minus the subtest (39, p.139) (2L, p.87). 

The application of this statictical tool to the data 

resulted in the following r (t-l): (1) push-ups, .f6, 

(2) squat-jumps, .511., (3) sit-ups, .53, (Ls.) pull-ups, .1.9, 

(5) pick-a-back, .55, (6) burpee, .), and (7) 300-yard 

run, .51.. 

The results of these correlatIons confirmed the 

previous findings. The rane of the coefficients of 

correlations was too small (lLj.6 to .56) to make any 

inferences. 

CONCLUSION. The data of the five hundred trainees 

were analyzed by Inspecting the intercorrelation matrix, 

averaging the correlation coefficients, utilizing the part- 

whole method of correlation, and correlating each subtest 

with the total score, minus the subtest. It was concluded 

from the results of these analyses, that the number of 

items in the Army Specialized Training Progran's physical 

fitness test battery can not be reduced when doa1in. with 

a group that displays characteristics of a normal 

distribution of physical condition. 
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ClIAPTER IV 

ANALYSIS OF THE ARMY SPECIALIZED TRAINING PROGRAM'S 
PHYSICAL FITNESS TEST BATTERY UTILIZING RESULTS FROM TI 

OREGON STATE COLLEGE PHYSICAL EDUCATION PRORALT 

This chapter investigates the possibility of reducing 

the number of subtests in the Army Specialized Trainin.' 

Program's physical fitness test battery by analyzing the 

test results of eighty-two students who possessed a low 

level of physical condition. The eighty-two students were 

those who achieved low scores on the Army Specialized 

Training, Program's test. All students were male freshmen 

who attended Oregon State CoUee. This group also 

completed the Illinois otor Fitness Screen Test, which 

test served as the criterion measure for physical 

condition. The data thus obtained form the bases for the 

analysis of the problem. 

SELECTION OF TIlE CRITERION. The Illinois Lotor Fitness 

Screen Test Battery was selected as the criterion measure 

in this study for three reasons: (1) the purpose of the 

test parallels the purpose of the Army Specialized Train- 

ing Program's test battery as now employed at Oregon State 

College, (2) the test was reported to show high validity 

and reliability as a measure of motor fitness, and (3) 

none of the test items in the criterion were identical with 

the subtests of the Army Specialized Training Pror;ram's 
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test battery. 

Cureton describes the validity and reliability of the 

Illinois Motor Fitness Test as follows: 

..the multiplo for the fourteen iterrìs 
in the screen test battery is .67. 
...The fourteen most valid items were 
selected with the selection of at least 
two items from each area of emphasis 
(balance, flexibility, agility, strength 
power, endurance). Each item was 
correlated with the 30-item Motor Fit- 
ness Inventory (16, p.399), composed of 
five stunts in each of the areas, It 
is possibly the longest and most care- 
fully thought through criterion which 
has been arranged for validating a 
shorter test. 
..correlations of the total score made 
one week with those made one week later 
gave the reliability coefficIent r: .21 (l, pp.39L-395). 

SELECTION OP ThE CRITERION GROIJP. The concern of the 

Oregon State College physical education department in the 

use of physical fitness tests is to determine those 

students who possess low levels of physical fitness; 

therefore, the criterion group was made up of students who 

met this qualification. The criterion group comprised 

eighty-two male freshmen students who failed to pass the 

Army Specialized Training Programts physical fitness test 

battery during the fall terni of 19!1. 

ADEINISTRATION OF THE TEST BATTERIES. The Army 

Specialized Training Program's physical fitness test 
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items were adr!tnistered to the criterion group according 

to the rules and regulations Cor conducting the test 
battery (see Appendix A) with the minor exceptions 

previously listed in the limitations of the study found 

in Chapter I. The faculty members of the Division of 

Physical Education for Men adniinistered the Army Special- 

ized Trainin Program's physical fitness test battery 

to the members of the criterion group. The Illinois 
Motor Fitness Test Battery was administered to the 

criterion group according to the administrative procedures 

and rules and reulations ;overning the fourteen-item 

test as set down in Cureton?s test, Physical Fitness 

Workbook" (17, pp.38-2). The Illinois test was 

administered by faculty members of the Division of 

Physical Education for Men and physical education major 

students under the direction of the writer, 
The test items, the standards for passing, and the 

factors measured by the Illinois Motor Fitness Test 

are compiled into Table V (17, pp.38-)2). 
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TABLE V 

THE STANDARDS FOR PASSING AND THE FACTORS r'EASURED BY 
THE TEST ITEMS OF TITE ILLINOIS MOTOR FITNESS TEST 

Factor 
Item Standard for Passing Measured 

1. Foot and oe 10 seconds each foot, 
eses open Balance 

2. Trunk extension, 
flexibility 

3. Trunk flexion, 
s i t t i ng 

14.. Squat stand 

;. Extension press 
up 

6. Man-lift and 
le t - down 

7. Leg-lifts and 
let-down 

8. 6-lb. Medicine 
ball put 

9. Running dive 
and roll 

10. Skin the cat 

il. Bar vault 

12. Chinning 

20 inches 

8 inches 

10 seconds, eyes 
ope ri 

Abdomen LL inches 
up, once 

Subject's own weight 

20 times each 

35 feet 

6 feet 

Once, over and back 

14. feet 6 inches 

10 times, either 
grasp 

F le X i b i 1 i ty 

Flexibility 

3alance 

Strength 

Strength 

Endurance 

Power 

Agility 

Strength 

Agility 

Endurance 

13. Standing 
broad jump 7 feet Power 

1!i.. Mile run 7 minutes Endurance 



The standard for passin the 

eleven of the fourteen items. Two 

a measure of the factor endurance. 

to pass the test, he s considered 

motor fitness (16, p.L.00). 

STATISTICAL INTERPRETATION OF 

3S 

test battery is to pass 

of these items must be 

If the student fails 

to have a low level of 

TI DATA. The data 

were analyzed by inspecting the intercorrelation matrix, 

using the Wherr-Doolitt1e test selection method, and 

making a comparative study of the students who failed to 

pass the two test batteries. 

Coefficient of Correlation Matrix. A table of 

intercorrelations was computed using the seven subtests 

of the Army Specialized Training Program's physical 

fitness test battery and the criterion. The correlations 

are recorded in Table VI. 
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TABlE VI 

THE INTERCORRELATIONS COMPUTED FRO THE DATA 
OffAINED FROM THE CRITERION GROUP 

Subtest 2 3 14. 6 7 Criterion 

1. Push-ups 

2. Squat-jumps 

3. Sit-ups 

Li. Pull-ups 

5. Pick-a-back 

.. Burpee 

7. 300-Yard Run 

.03 .06 .30 .21 .22 .11 

..25 .00 .12 .20 .oa .10 

-.15 .02 -.02 -.12 .06 

.20 -.13 .03 .38 

-.01 .33 .25 

-.05 .25 

.14.' 

The findings fro the examination of the table of 

intercorrelations are as follows: (1) no two subtests show 

a high degree of relationship with each other, (2) no one 

subtest had a high degree of relationship with the 

criterion, and (3) the range of intercorrelations was 

r -.25 to .1j2. 

The Wherry-Doolittle Test Selection Method. The 

Wherry-Doolittle method of multiple correlation used in 

this portion of the study is described by Oarrett as 

follows: 

The Wherry-Doolittle Test Selection 
Method selects the tests of the battery 
analytically and adds_them one at a 
time until a maximum R is obtained.... 



37 

Ly use of the herry-Doolitt1e 
Iethod we can (1) select those tests (e.g., three or four) which yield a 
maximuri H with the criterion and dis- 
card the rest; (2) calculate the 
multiple R after the addition of_each 
test, stopping the process when h no 
l'er increases (23, p.1435). 

The results of the multiple correlation are reported 

in Table VII. 

TABLE VII 

THE RESULTS OF THE WHERRY-DOOLITTLE TEST 
SELECTION ìETHOD 

after the 
Subtest(s) Selected addition of 

each subtest 

Step 1. Push-ups 

Step 2. Push-ups, 300-yard run 

Step 3. Push-ups, 300-yard run, pull-ups 
Step 14.. Push-ups, 300-yard run, pull-ups, 

burpee 

Step 5. Push-ups, 300-yard run, pull-ups, 
burpee, sit-ups 67 

Step 6. Push-ups, 300-yard run, pull-ups, 
burpee, sit-ups, squat-jumps .66 

Proni this table, it can be seen that the subtests which 

yield the maximum multiple with the criterion are push- 

ups, 300-yard run, pull-ups, burpee, anu sit-ups. As 
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these five subtests were added, the iu1tip1e increased. 

Upon the addition of the sixth subtest (squat-jumps), the 

multiple correlation coefficient became sna11er than the 

preceding riu1tip1e Ñ (step , Table VII). There was no 

need to go further in the calculations, because the point 

of diminishing returns had been reached and the addition 

of the seventh test (100-yard pick-a-back) would not 

increase the multiple L The five subtests constitute a 

battery which has the highest validity ( .67) of any 

combination of tests which could be chosen from the 

original list of seven subtests (2g, p.)46). 

The multiple of 67 is the corrected multiple 

correlation between the criterion (Illinois otor Fitness 

Test) and the shortened battery; that is, the correlation 

coefficient is the estImated nwiltiple correlation for the 

population from which the sample was drawn (0reon State 

College freshmen of low physical fitness). 

The multiple of .7 is significant to the .01 and 

.o per cent levels of confidence. From Garrett (23, 

pp.Ij26-l29) it was determined that only once In twenty 

trials would an of .31. arise by sampling fluctuations on 

the null hypothesis and only once in one-hundred trials 

would an of .t0 occur. As the fi of .67 of this study 

is much larger than .0, the for the selected battery is 

significant. All of the multiplo 's recorded in Table VII 
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are significant to the one per cent level of confidence. 

Comparison of the Failures of the Two Test Batteries. 

Eighty arid five-tenths per cent of the criterion group, 

made up of students who had failed the Arîy Specialized 

Tratnn Prora's test, failed to pass the Illinois test. 

This indicates that other things being equal, there are 

ei,ht chances out of ten that an individual who failed to 

pass the Army Specialized Training Program's test would 

also fail to pass the Illinois test. 

The standard for passing the Illinois test is such 

that approximately thirty per cent of a normal group of 

students will fail to pass the test (16, p.14.00). Of the 

four hundred and fifty students who took the Army Special- 

izod Training Program's test during the fall term of 19S1, 

thirty-one per cent failed to pass the test. The same 

approximate percentage of students of a normal group 

seem to fail each test battery. 

These findings indicate that there is a fairly high 

relationship between the criterion and the Army Specialized 

Training Program's test. 

Using the five test items selected by the multiple 

correlation as a new battery (push-ups, 300-yard run, pull- 

ups, burpee, and sit-ups) and calculating a comparable 

cut-Off score to the seven item test battery, it was 

discovered that only two students of the eighty-two 
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that made up the criterion group changed status from 

failing to passing. Thus, 97.S per cent of the criterion 

group who had originally failed to pass the seven-Item 

test battery also failed to pass the five-item battery. 

Table VIII has been prepared to show the percentages 

of the criterion group who failed to pass the test 

batteries. The subtests are listed in order of theIr 

selection by the Wherry-Doolittle method. 

TABLE VIII 

PERCENTAGE OF STUDENTS FAILING ThE SHORTENED 
TEST BATTERIES 

Subtest(s) 2g Failures 

Push-ups 86.59 

Push-ups, 300-yard run 86.59 .55 

Push-ups, 300-yard run, 
pull-ups 93.22 .51 

Push-ups, 300-yard run, 
pull-ups, burpee 93.22 .65 

Push-ups, 300-yard run, 
pull-ups, burpee, sit-ups 97.56 .67 

Table VIII reveals that the battery can be reduced to 

three items (push-ups, 300-yard run, and pull-ups) and 

only 8.78 per cent of the students of the criterion group 

are able to pass the test. The if for this shortened 
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battery drops to .61, but still remains sinificant to the 

one per cent level of confidence. This shortened battery 

could be used as a measure of motor fitness in the low 

fitness croup if economy of time is essential in the 

administration of the test battery. 

Conclusions. The conclusions which are implied from 

these analyses are as follows: (1) when dealing with 

college freshmen students who have a low level of fitness, 

a battery of five of the Army Specialized Tiaining Prograr's 

physical fitness test items (push-ups, 300-yard run, pull- 

ups, burpee, and sit-ups) is as valid a measure of motor 

fitness as the original battery of seven items, and (2) 

when economy of time in administrating the motor fitness 

test is essentïal, the best combination for a shorter 

battery would be push-ups, 300-yard run, and pull-ups. 

ADINISTRATIVE FEASIBILITY AND SUITABILITY 0F THE 

SUBTESTS TO TilE STUDENTS. The statistical analysis showed 

that it was possible to reduce the number of test items 

in the Army Specialized Training Program's physical fit- 

ness test battery when dealing with a low fitness group. 

To confirm this conclusion, faculty members of the 

Division of Physical Education for Men of Oregon State 

College were asked to rank the subtests for feasibility 

of administration and suitability of the subtests to the 

testee. 



The following criteria for the rankins were given 

to the faculty members: (1) wìon considering tuo rani:- 

order of feasibility of administration, the faculty romber 

was instrcted to :ee in uind the time elenient, standard- 

ized ar.d clear directions, need of special equipment, 

suitability to indoors and outdoors, and ease of proctoring, 

and (2) when considering the rank-order of suitability of 

the subtests to the students, the faculty member was 

instructed to keep in mind that a good test should not 

cause strain or injury and would riot overtax the 

indivIdual student physically. 

Twelve faculty members who -iad administered the test 

battery to college freshien were asked to make these 

rankings. A rank-order beginning with 1, being the most 

feasible or the most suitable, and ending with 7, the 

least feasible or the least suitable. The ranking sheet 

employed in the study can be found in Appendix B. The 

results or these rankings have been tabulated Into Table 

Ix. 

The conclusions drawn from the rankjns of the sub- 

tests are as follows: 

1. Squat-jumps and pick-a-back would be 
the two subtests that would he the most 
logical tests to eliminate frori the 
battery when considering the feasibility 
of administration and suitability to the 
students. These subtests had rank-orders 
of six and seven respectively. 
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2. Pull-ups is the most feasible and most 
suitable subtest of the battery. 

3. Burpee is one of the more difficult 
subtests to administer, but one of the 
more suitable for the students. The 
combined rank for the burpee test was 
five, which would make it the third most 
lo,ical subtest to eliminate if the 
battery were to be shortened. 

4. Push-ups, 300-yard run, sit-ups are 
clustered in the middle of the rank-orders. 
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RESULTS OF TI RANKING OF THE SUBTESTS OF THE ARMY SPECIALIZED 
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PICK-A-BACK6 6 7 5 7 7 6 5 7 6 6 6 74 7 

BURPEE 3 1 5 4 6 4 7 7 6 4 7 4 58 5 
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5 6 5 5 4 1 4 4 6 1 1 4 4.5 80 3.5 
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CHAPTER V 

SUM1VIARY, CO tIC LUSIONS, A ND REC OMNDAT I ONS 

SUMARy. This study sought to detexnine if it were 

possïble through a satistica1 analysis of test results to 

reduce the number of subtests in the Army Specialized 

Training physical fitness test and yet obtain 

approximately the same results with a shortened battery. 

If this purpose could be accomplished, the amount of time 

now devoted to the testing of physical condition among the 

students at Oregon State College could he lessened without 

weakening the program. 

Data comprisin, the test results of two croups were 

used in the analysis of this problem. One :roup comprised 

five hundred trainees from tbe Army Specialized Training 

Program. The otbor group was composed of eIghty-two 

Oregon State College students who possessed a low level of 

fitness. The five hundred trainees were selected by 

random number from over a thousand seventeen, eighteen, 

and nineteen year-old students of the army program. These 

trainees displayed characteristics of a norîial distribution 

of fitness levels. The eiIty-two Oregon State Collee 

students are a group from the lower end of a normal 

distribution curve of fitness, hence possess a low level 

of fitness. 



Since an outside criterion was riot available for the 

trainees, indirect methods of estimating the validity of 

the seven-item physical fitness test battery were employed. 

These findins indicated that when dealing with a group of 

students who possess qualities of a normal distribution of 

fitness levels, no subtest can be removed from the seven- 

item battery. 

Data obtained from the low fitness group were analyzed 

by the use of a criterion, the Illinois Motor Fitness Test. 

Results from the study of the low fitness group inferred 

that it is possible to reduce the number of subtests to 

five (push-ups, 300-yard run, pull-ups, burpee, and sit- 

ups) and still obtain approximately the same measure of 

low fitness as was achieved from the seven-item battery. 

This battery of five tests has a multiple of .67 with the 

criterion. The Wherry-Doolittle method of multiple 

correlation was used as a statistical tool in selecting 

the shortened battery. 

Results of the application of the Wherry-Doolittle 

method of test selection showed that the best combination 

for a still shorter test battery would be the three sub- 

tests, 300-yard ran, push-ups, and pull-ups. These three 

subtests have a multiple of .l with the criterion, the 

Illinois otor Fitness Test. This three-item battery 

could be used if greater economy of time were essential 
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in determining those students who possess a low level of 

fitness. 

A review of previous studies was made to deternine 

the statistical reliability and validity coefficients of 

the subtests and factors of fitness measured by the sub- 

test. The validity and reliability coefficients reported 

in the literature were averaged to obtain the averaged 

coefficients reported below. The findings were summarized 

by relating the information found to the different 

batteries, i.e., the seven-item test battery, the five- 

item test battery, and the three-item test battery. 

The seven-items of the physical fitness test battery 

used by the Army Specialized Training Program had a 

reported range of averaged reliability coefficients of 

.78 to .91. This range does not include the subtest pick- 

a-back because no reliability was reported for it. The 

range of averaged validity coefficients was .29 to ¿9. 

The factors of fitness reportedly measured by the seven 

subtests are strength, endurance, coordination, agility, 

speed or velocity, and cardio-vascular endurance of the 

body. 

The five items (push-ups, 300-yard run, pull-ups, 

burpee, and sit-ups) selected by the Wherry-Doolittle 

method had a reported averaged reliability coefficient 

range of .78 to .91, and a reported average validity 



coefficient rango of .38 to .9. The factors of fitness 

ieasured are the same as the seven-item test with loss 

emphasis being placed on measuring strength, endurance, 
and 

speed of the leg muscles as measured by squat-jumps, and 

less emphasis being placed on general endurance as measured 

by the pick-a-back. 

Review of literature showed that the three items 

(push-ups, 300-yard run, and pull-ups) possess a rnoder- 

ately high averaged reliability coefficient range of .87 

to .91, and an averaged validity coefficient range of .S 

to .9. Factors of fitness measured by the three-item 

battery as reported in previous studios are strength, 

endux'ance, speed, and eoodination of the upper body as 

measured by the push-ups and pull-ups; and cardio- 

respiratory endurance, general endurance, speed or velocity, 

strength, and power of the whole body as measured by the 

300-yard run. 

Twelve faculty members of the Division or ?hy$ical 

Education for en of Oregon State College were asked to 

rank the subtests of the Army Specialized Training Pro- 

gram's physical fitness test for feasibility of adminis- 

tration and for suitability to the students. The findings 

are: (1) squat-jumps and pick-a-back would be the two 

most logical subtests to eliminate from the battery when 

considering the feasibility of administration and 
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suitability to the students, (2) pull-ups is the most 

feasible and most suitable subtest in the battery, (3) 

burpee is one of the moro difficult subtests to administer, 

but one of the more suitable for the students, and (14) 

push-ups, 300-yard run, and sit-ups are clustered in the 

middle of the rank-orders of suitability and feasibility. 

CONCLUSIONS. 1. PJhen measuring the fitness of a 

group displaying characteristics of normal distribution 

of fitness, removal of any one of the subtests from the 

seven-item Army Specialized Training Program's physical 

fitness test battery will affect the validity of the test 

battery to about the same degree. 

2. When measuring the fitness of a roup which is 

from the lower level of a normal distribution of fitness; 

that is, the group possesses low fitness, a battery of 

five subtests (push-ups, 300-yard run, pull-ups, burpee, 

and sit-ups) is as valid a measure of their low fitness 

as the original battery of seven subtests which make up 

the Army Specialized Traininp Program's physical fitness 

test. 

3. If economy of time were essential in the 

administration of a motor fitness test to determine the 

students who possess a low level of fitness, the best 

combination for a further shortened battery would be the 

three subtests: 300-yard run, push-ups, and pull-ups. 



So 

HEC3 NDATIONS. 1. The five-iteni test battery 

(push-ups, 300-yard run, pull-ups, burpee, and stt-ups) 

should be used in lieu of the original seven-item test 

battery of the Army Specialized Traininî Program's 

physical fitness test only when the primary purpose of 

the testing program is to deternine those students who 

possess a low level of motor fitness. 

2. Further committees should be designated to study 

the clarificat ion of the terminology in the field of fit- 

ness measurement. 

3. A study should be made of the motor fitness level 

of men today as compared with the motor fitness level of 

men during the period of World Var II. 

t1. Further studies should be made to analyze motor 

fitness screen tests which are designed to select those 

students who possess a low level of fitness. 

5. The following recommendation is based only on 

observations made during this study. Many of the students 

in the low fitness group are obese. Since obesity can 

not be remedied through exercise only, obese students need 

special instruction and guidance to aid them in overcoming 

obesity. Consequently, an experimental study subjecting 

a group of obese pupils to special physical examination, 

nutrition education and diet tables, physical and 

health education, niental and physical testin, personal 
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counselinf and guidance should be made to see if a program 

of this tyne would aid these students to zain insight into 

arid to overcome their proble. of obesity, 



52 

BI BLI OGRAPHY 

1. American association for health, physical education 
and recreation. easurement and evaluation 
materials in health, physical education, and 
recreation. Washington, The Association, 
1950. l38p. 

2. -______ Research methods applied to health, physical 
education, and recreation. Washington, The 
Association, l719. 535p. 

3. Bank, Theodore P. The army physical condtionin pro- 
gram. Journal of health and physical education 
l).i:195-197. l9Li.3. 

14.. L3artruff, ilarry L., et al. Physical fitness tests for 
boys. Journal of health and physical education 
114:216. 19143. 

5. i3ookwalter, Karl . Vhab is a physical fitness 
proram for boys? Research quarterly l5:2t0- 
2143. 19144. 

6. J3ovard, John F., Frederick W. Cozens, and Patricia F. 
flagman. Tests and measurements in physical 
education. Philadelphia, Saunders, l919. 
L1iOp. 

7. Jrock, John Walter A. Cox, and ]rastus W. 
Pennock. Motor fitness. Supplement to the 
research quarterly 12:1406-145. ay 12)4. 

C. drown, Howard S. A comparative study of motor fitness 
tests. D. P.F. diss. Bloomington, University 
of Indiana, 1952. l5I.p. 

;. Brouha, Lucien, Norian V!. Fradd, and Jeatrice M. 
Savage. Studies in physical efficiency of 
college students. Research quarterly 15:211- 
221j. 19144. 

10. Burpee, Royal H. Seven quickly administered tests of 
physical capacity. N.Y., Association Press, 
19)4.6. lSlp. 



11. Clarke, H. Harrison. The application of rneasureent 
to health and physical education. 2d. ed. 
N.Y., Prentice-Hall, 1950. )93p. 

12. Cozeris, Frederick W. Strength tests as measures of 
general athletic ability in co11ee men. 
Rese»rch quarterly 11:tS-2. 19L1fl. 

13. Cureton, Thomas K. A motor fitness screen test. 
Scholastic coach l3:Ì4.O-LU. September 191i3. 

l)j. Lyle Wesler, and t. J. Huffrnan. A short 
screen test for predicting motor fitness. 
Research quarterly 16:106-119. iay l2L5. 

l. Endurance of youn; men, analysis 
of endurance exercises and methods of evalu- 
ating motor fitness. Washinton, Society 
for research in child development, National 
research council, l9L5. 2f3!p. 

16. Physical fttness appraisal and guidance. 
st. Louis, Mosby, l9L7. 56p. 

17. Physical fitness workbook. 2d. ed. 
St. Louis, Mosby, l9L7. l8Op. 

18. What is physical fitness? Journal of 
health and physical education l:lll. l9L. 

19. Darlin,, Robert C., et al. Physical fitness--report 
of the subcommittee of the 3aruch committee on 
physical medicine. Journal of the American 
medical association l36:76L-767. l9L8. 

20. DeWitt, R. T. A study of the sit-up type of test as 
a means of measuring strencth and endurance 
of the abdominal muscles. Research quarterly 
l:60-63. 19)4j. 

21. Doulas, Lowell N. Some results of an AST Program 
in physical education. Journal of health 
and physical education l:2514.-2S6. 19t4. 

22. Dunder, Victor C. A multiple strength index of 
general motor ability. Research quarterly 
3:l32-l2. 1933. 



23. Jarrett, kiïonry E. Statistics in psycholopy and 
education. 3d. ed. N.Y., Longmans, 191i..7. 
!8 7 p. 

21j. 3uilford, J. P. The correlation of an item with a 
composite of the remaining itens in a test. 
Educational arid psycholo:ical meas urerent 
13:87-93. 1953. 

25. iiall, J. ., and J. B. Wittenbrn. Motor fitness 
tests for farm boys. Research quarterly 
13:L32-t3. 19L1.2. 

26. Karpovich, Peter V., et al. RelatIon between lee- 
lift and sit-up. Research quarterly 17:21-23. 
19L6. 

27. Kistler, Joy. A comparative study of methods of 
classIfyine: pupils into homogeneous groups 
for physical education. Research quarterly 
5:Lj.2-1.8. l93I. 

28. 1the establishment of bases for classifica- 
tion of junior and senIor high school boys 
Into homogeneous groups for physical education. 
Research quarterly 8:11-18. 1937. 

29. Larson, Leonard A. A factor analysis of motor ability 
variables and tests, with tests for college 
men. Research quarterly 12:1499-517. 19141. 

30. A factor and validity analysis of strength 
variables and tests with a test combination 
of chinning, dipping arid vertical jump. 
Fesearch quarterly 11:82-96. 19140. 

31. Defining physical fitness. Journal of health 
and physical educatIon 13:18-20. 19142. 

32. Some findins resultinr- fro; the army air 
force physical training program. Research 
quarterly 17:1)414-1614. 19146. 

33. and Rachael D. Yocurn. Measurement and 
evaluation in physical, health and recreation 
education. St. Louis, ?rosby, 1951. 507p. 

314. cCloy, Charles JI. Tests and measurements in health 
and physical education. 2d. ed. N.Y., 
Crofts, 19147. 1412p. 



3f;. - The apparent importance of arm strenth In 
athletics. Research quarterly 5:3-11. 19314.. 

36. The measurement of athletic power. N.Y., 
ì3arnes, 1932. 179p. 

37. The measurement of general motor capacity 
and general motor abi1iy. Supplement to the 
research quarterly 5:14.6-61. 4arch 19314.. 

38. 2ícC1oy, Emma. Factor analysis methods in be measure- 
ment of physical abIlities. Supplement to the 
research quarterly S:1114.-12l. October 1935. 

39. cNemar, Quinn. Pycho1oicai statistics. N.Y., 
John Wiley, 1914.9. 36L1.p. 

14.0. Miller, Ben W., Karl W. Bookwalter, and B. E. 
Schiafor. Physical fitness for boys. N.Y., 
Barnes, 19143. 157p. 

14. Neilson, N. P. A manual on physical fitness for use 
in the high schools. Journal of health and 
physical education 13:14.58-1459. l92. 

)42. Pease, Katharine. Machine computation of elementary 
statistics. N.Y., Chartwell House, 1914.9. 

208p. 

14.3. Phillips, $. L. 1be jump-run-chin test. Research 
quarterly 18:12-19. 1914.7. 

14i.. Phillips, arjorie. A study of a series of physical 
education tests by factor analysts. Research 
quarterly 20:60-71. 1914.9. 

14.5. Rogers, Frederick R. Fundamental adrninistrative 
measures in physical education. Newton, ass., 
Plelades, 1932. 26lp. 

14.6. Physical capacity tests in the administra- 
tion of physical education. N.Y., Teachers 
Collego, Columbia UniversIty, 1926. 93p. 
(Columbia University Teachers Co11ee. 
Contributions to educaLion no. 173) 

14.7. -_______ The significance of strength tests in 
revealing physical condition. Research 
quarterly 5:L3-L6. 19314.. 



)8. Sarent, L. A. Strength tests and the strong men of 
Harvard. American physical Oducation review 
2:108-119. June 1897. 

149. Seashore, 1. 0. Some relationships of fine and 
gross motor abilities. Research quarterly 
13:29-27L. 19)42. 

50. Sills, Frank D. A factor analysts of somatotypes and 
their relationships to achievement in motor 
skills. Research quarterly 21:1425-1427. 1950. 

51. Stansbury, Edgar B. The physical fitness program of 
the army air forces. Journal of health and 
physical education 114:1463-15. 19143. 

52. Tunney, J. J. The physical fitness program of the 
Ti. S. navy. Journal of health and physical 
education 13:571. 19)42. 

53. U. S. Dept. of the Army. Physical trainin, 
F 21-20. Washin'ton, ìovernment printing 
office. 1950. 3r4. (Its Army field manual 
T 21-20) 

514.. U. S. War Department, Army Service Forces Head- 
quarters. Catalog of A.S.T.P. curricula and 
courses, army specialized traininL: program. 
Washington, Government printin', office. 19145. 

53p. (u. s. Army service forces. Army service 
forces manual -1o8) 

55. u. s. War Department, Army Service Forces Lead- 
quarters. Physical training proram for army 
specialized trainin, program (ASTP) trainees 
and ASTRP students. Washington, Goverrunent 
printing office, 19)44. iSp. (u. s. Army 
service forces. Army service forces manual 
'-lo6) 

56. wedemeyer, Ross. A differetia1 analysis of sit- 
ups for strength and muscular endurance. 
Research quarterly 17:140-147. 19146. 

57. Wegner, Artnoll L. A factor analysis of selected 
motor ability tests. D. P.E. diss. Blooming- 
ton, Tjniversity of Indiana, 1952. 1140p. 



57 

58. endler, A. J. A critical analysis of test elements 
used in physical education. Research quarterly 
9:614.-76. 1730. 

9. Wiernan, E. E. Some results of physical traininr; under 
the araiy specialized training pro;rarn. Research 
quarterly 16:87914.. 19145. 



A PPE ND ICES 



APFEJTDIX A 

DIRECTIONS FOR ADMINISTERIN.ì TITE SUBTESTS OF THE 
ARMY SPECIALIZED TRAINING PROGRAM'S PHYSICAL 

FITNESS TEST 

The rules and regulations for conduction of the Army 

Specialized Trainin. Programes Physical fitness test are 

as follows: 

1. PUSH-UPS.--Push-ups are executed from the 
front-leaning rest position, and consist of 
bending the elbows until the chest touches 
the ground, then pushing, up again until the 
anis are straight. The body must be straiht 
from head to heels. hips, legs, or abdomen 
may not touch the ground. No rest or pauses 
are permitted. The score is the number of 
full push-ups completed. Any deviation from 
proper form is penalized by scoring only 
one-half count. 

2. SQUAT-JUïPS.--The subject starts in a 
standing position, feet several inches 
apart with the toe of one foot opposite 
the heel of the other and with the hands 
on top of the head with fingers laced. As 
the exercise begins the subject squats, 
sitting momentarily on the rear heel. From 
this position, he immediately springs up- 
ward until both knees are straight and 
both feet have cleared the ground, then 
returns at once to the squat position but 
with the position of the feet reversed. 
The trunk should be held as erect as 

possible, throhout. The exercise is con- 
tinued without pause as long as possible, 
the position of the feet being alternated 
on each jump. Each time the subject jumps 
off the ground, he is credited with one 
squat-jump. No score is given if the 
exercise is not properly performed. 



59 

3. SIT-UPS.--Sit-ups are executed froni a 
supine position with hands clasped behind 
the head. 1hi1e his heels are held on the 
ground by the scorer, who ¿rasps his 
ankles, the subject raises the trunk to a 
sitting position and bends forward to touch 
the right elbow to Lhe left knee, returns 
to the supino position (one sit-up) and 
repeats the exercise touching the left elbow 
to the right knee. Bouncing up from the 
ground, rolling to one side, or assisting 
with arm or elbow are not permitted. The 
exercise continues without pause, touching 
right and left knee alternately. The 
score is the number of legal sit-ups com- 
pleted, but the count will cease if the 
subject pauses for more than a second. 

.. Pt.JLL-UPS,--The subject hangs fror a 
horizontal bar approxiiiately eiht feet 
above the ground. The "palms forward" 
grasp is used, and elbows must be straight. 
A pull-up consists of bendin' the elbows 
to draw the body up so that the chin comes 
above the bar, then lowering the body until 
the arms are again fully extended. If the 
body swings excessively, the scorer should 
stop the swinging without penalty. Kicking 
or jerking of the legs is not permitted. 
The score is the number of times the chin 
can be raised above the bar, One-half count 
is scored if the subject: pulls almost up 
to the bar; fails to straighten the elbows 
between pull-ups; or makes illegal use of 
legs. 

5. 100-YARD PICK-A-BACK.--In this event the 
subject carries a partner of approximately 
the same height and weight for a distance 
of 100 yards. Upon appropriate command the 
rider mounts the subject's back in the 
usual pick-a-back fashion. The subject must 
grasp the rider's legs from the outside and 
continue to hold them throughout the run, 
The rider should keep his chest close to his 
partner's back and avoid swaying from side 
to side or leanin.. backward. The score is the 
number of seconds, to the nearest half 
second, required to complete the run. If the 

subject falls during the first seventy-five 
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yards of the run, ho should not attempt to 
contInue, but should run in a later heat; 
if he falls In the last twenty-five yards, 
the judge may estimate hIs timo by comparing 
his position at the time of the fall wIth 
others In the heat who finish. 

6. SUAT-THRUST--2OSEC0NDS (oI BURPEE TEST).-- 
The subject starts from the position of 
attention from which he: takes a squat 
position, placing hand on the ground near the 
feet; thrusts both legs back to assume a 

front-leanin. rest position, with legs, 
trunk, arid arms straight; returns to a 

squat position; and returns to the position 
of attention. A complete exorcise includes 
the four counts, and it is repeated as 
rapidi;' as possible for 20 seconds. The 
trunk must be fully erect at the start and 
finish of each complete exercise; the hands 
must touch the ground before the legs are 
extended; and the legs and body must be 

fully extended in the second movement. The 
score is the number of complete exercises, 
or quarters thereof, that can be executed 
in 20 seconds. Since the score is counted 
against time, it is of special importance 
in this event that all rules be strictly 
enforced. It is imperativo, therefore, that 
the proper form of the squat-thrust be 

accurately demonstrated before the test. 
Also, each subject should be observed and 
his mistakes in form corrected in brief 
preliminary practice before he is tested. 

7. 300-YARD SÏìUTTLE RUN.--This is a shuttle 
run. The subjects run to, and around, a 

post 150 yards from the startin; line, and 
return. The run should be conducted in 
heats with as many posts and lanes as there 
are runners in a heat. It should be emphasized 
that this is an "all out" event. Subjects 
should be advised to run at about 90 per 
cent speed for the first 200 yards, then 
finish with "all they have." A minimum of 
two hours (preferabli three hours) should 
elapse after eatin;; before participating in 
this event, and participants should not be 

permitted to lie down for at least five 
minutes followin. the run-- they should keep 



walkin until the pulse rate approximates 
the normal. The score is the number of 
seconds, to the nearest half second, 
required to complete the run. If for any 
reason the event is run on a track or 
straightaway without the shuttle feature, 
two seconds should be added to the time 
to compensate for the stop snd start that 
is involved in the run, as prescribed 
(:;.5, pp.11-13). 



APPENDIX B 

STANDARD SCORES CONPUTED FROM THE PHYSICAL FITNESS 
TEST RESULTS OF OO TRAINEES OF THE ARMY PROGRAM 

Z PUSH- SQUAT- SIT- PULL- PICK- BURPEE 3OO-D. 
SCORE UPS JUMPS UPS UPS A-BACK RUN 

89 52 
86 50-51 17 
33 L8-L9 16 
80 145-147 83 15 
77 tj3-t1Li. 79-82 95 it. 

7)4 I41-t.2 15-78 89-914 13 16 -16.5 
71 39-L1O 71-7L. 83-88 12 17 15.5 -15.75 
66 36-38 67-70 78-82 18 15 -15.5 
65 3)-35 63-66 72-77 11 19 )J.1.5 -1).75 39 
62 32-33 59-62 66-71 10 20 iLs. -1Ì...25 L,o-L1 
59 30-31 56-58 6i-65 9 21 13.5 -13.75 t2 
56 27-29 51-55 55-60 8 22 12.75-13.25 
53 25-26 

23-2L. 
147-5O 
I13-L.6 

50-t 
L-t9 

7 
6 

23 12.25-12.5 
Ijó 

O 2t 11.75-12 
L1.7 21-22 39-L2 38-I3 25 11.25-11.5 14.7 

3414 18-20 35-38 33-37 i_1_ 10.75-11 
141 16-17 31-31f 27-32 3 26 10.25-10.5 50 
38 iL-i5 27-30 21-26 2 27 9.75-10 51 
35 12-13 23-26 16-20 1 28 9 -9.5 52 
32 9-11 19-22 10-15 0 29 8.5 -8.75 
29 7- 8 15-18 8- 9 30 8 -8.2 55 
26 5- 6 11-114. 31 7.5 -7.75 56-57 
23 3- L. 7-10 32 7 -7.25 58 
20 2 36 33 59 
17 2 3I 6o 
il 61-62 
11 35 6 
8 36 6 
5 37 65-66 
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APPENI)IX C 

RANKING OF THE SUI3TESTS OF THE ARMY SPECIALIZED TRAINING 
PROGRA1A'S PHYSICAL FITNESS TEST FOR ADìvINISTRATIVE 

FEASIBILITY AND SUITABILITY TO THE STUDENTS 

Attention: Adrion, Alirnan, Coleman, Cox, Dailey, Dixon, 
Driica, Flood, Koski, í1oe, Petersen, and 
Swan. 

ifl selecting subtests for a battery of tests, one of 

the important aspects to be considered is the feasibility 

of administration of the various subtests. It would be 

appreciated if each staff member who has administered the 

Army Specialized Training Prograr's physical fitness test 

battery to college freshmen would rank the subtests as 

to feasibility of administration and in regards to the 

suitability of the subtest to the individual student. A 

rank with 1, the most feasible or the most suitable, and 

ending with 7, the least feasible and the least suitable. 

Note example. 

When considering the rank of feasibility adminis- 

tration, the rater should keep in mind the following 

criteria: 

The time element 
Ease of proctoring 
Standardized and clear directions 
Need of special equipment 
Suitability to indoors and outdoors 
Ease of scoring 

When making the rank of suitability to the students, 
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the rater should keep in mind that a good subtest would 

be one that would cause the least chance of injury or 

strain and would not overtax the individual student 

physically. 

From these rankings it may be determined which sub- 

tests could be justifiably removed from the battery with 

the administrative point of view in mind. 

Please keep your ranking confidential until all 

rar1kinP)s have been turned in to Art Koski. 

(EXAMPLE ONLY) 
Popularity Feasibility of Suitability to 

Subtest With Student Administration The Student 
t , t 

Push-ups ' ' 

I , ? t 

quat-junips t 6 t t t 

t I t e 

Sit-ups ' 1 
t t t 

T t t t 

Pull-ups t 2 t t 

t I t t 

Pick-a-back t 

7 
1 V t 

t I T t 

Burpee t i t t t 

t t t t 

300-yard run 3 
t Y t 


