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CHAPTER 1
THE PROBLEM AND DEFINITIONS OF TERMS USED

Invariably, statements of objectives for physical education include
the development of physical fitness. Frequently these statements lack
a definition of physical fitness. Many persons assume that an individ-
ual who participates in a certain sport is physically fit. However, at
the pvro}u'nt timg. ‘ev'id_ence is lgckipg.tq spb‘stia.ntia‘to. any such assump-

tion concerning any one sport.
I. THE PROBLEM

Statement of the problem. It was the purpose of this study to

compare performance of Air Force athletes participating in eleven
different sports as measured by the United States Air Force Physical
Fitness Rating Tests to determine which sport or sports contributed
the greatest amount of fitness and to rank each of the sports on the
basis of the test results.

Importance of the study. It seemed important to study the influ~

ence of different sports' g¥oups to produce qualities of physical fit-
ness a&s measured by the United States Air Force Physical Fitness
Rating Tests. In addition, it seemed important to determine whether
there were differences between individual and team sports in the pro-

duction of qualities of physical fitness as measured by the above test.







It was the purpose of this study to take the mean physical fitness
scores of eleven sports groups and determine the significance of the
differsnces among them.

Delimitation. This study is restricted to the personnel of the

United States Air Force stationed at Manzano Base, Albuquerque, New
Mexico. This study does not include members of the Army, Navy, or
Marines who are assigned to Field Command Units. A anumber of Air
Force personnel were not included in this study because they had
unremediable defects from wartimc urvicc. | e

+ Limitation.” Several of the gports groups used in this study had
been out of season for irom two months to ten months. These long
layoffs probably affected the test scores achisved in softball, base-
ball, volleyball, swimming, and tennis. This test was conducted
during the season in which a great number of Air Force personnel
played basketball. The physical condition achieved by these players

may have affected the test scores achieved by the basketball players.
II. DEFINITIONS OF TERMS USED

Physical Fitness. Physical fitness was considered as the develop~ -

ment and maintenance of the human biological qualities of organic effi-
ciency, strength, coordination, speed, agility, flexibility, and balance.
The minimum level of development of these qualities would permit
reasonable overloads of physical activity without undue fatigue in an

individual who was physically fit.







3

Physical Education. Physical education was considered as that

essential component of education which consists of carefully selected
and planned movement experiences. FPhysical activities cause desir-
able growth and development of all boys and girls according to their
readiness, needs, and interests.

United States Air Force. This term will apply to that distinct

branch of the Armed Services that was created from the Army Air
Foreces by an act of Gongresa lmown a8 the "Nltim.l Ddom Act ol .
1947". The United States Air Force was formed to supply atzutcgic
" and tactical support to the other branches of the armed forces
through the medium of manned aircraft and unmanned missiles in _
’the defense of the ﬁnitcd St;tec. ’ |

Army Air Force. The Army Air Force will be the term used

to define that portion of the army that supplied tactical and strategic
eupport to the ground forces from the medium of aircraft before the
"National Defense Act of 1947".

Sit-ups. This test item was used to measure the strength and
endurance of the abdominal rauscles. Thiq test ium was performed
£rom t.ho» initial position of lying on the back with the feet iproﬁ
comfortably and the hands clasped behind the head. The trunk was
then raised until arriving at the sitting position and the left elbow
was touched to the right knee. Then the trunk was lowered to the

starting position. The test was continued without pause or rest,
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alternating the right elbow to the left knee, and the left elbow to the
right knee as long as possible.

Push-ups. This was a test used to measure strength and endur-
ance of arm extensor and shoulder flexor mﬁscl” This test item
was begun by lying on the mt. £a.co dm le hudl were yll“d 4
beside the shoulders. The trunk was then raised until the arms were
straight. The trunk was maintained in a straight position at all times
as it was raised and dipped to the point where the chest ﬁnéhed the
mat as oftoin'u Maiblo.

' Chin-ups. This was a test item used to mouuu strcnzthtnd
endurance of arm ﬂcxor and -hmddu- cxtunaor muscles. This test
itema was performed from the full arm hang on the horizontal bar
with the palms facing away from the body. The body was pulled up
until the chin was over the bar, it was then lowered until the arms
were straight. This action was repeated as long as possible, Jump-
ing or swinging was not allowed in the performance of this test.

Shuttle-run. This was a test item used to measure cardiovascu-
lar-rupiuﬁory Mnrmo and spnd Turning blocks wers pheid at
each end of the twenty-five yard course. The subject ran from one
block to the other the ten times required. The subject always touched
the blocks and used them as a turning aid.

Air Policemen. In the United States Air Force, "Air Policemen'

are generally assigned to one of two types of duty. "Air Policemen",
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referred to in this study, were those men in the Air Force perform-
ing duty as security guards on an around the clock basis.

Night shift. Air Policemen worked around the clock on either a
three shift or four shift basis. For the purpose of this study, the
night shift was part of the four shift schedule between 2400 hours
and 0600 hours.

Stratcg_i_g_ Air Command., The branch of the United States Air

Force that acts as a deterrent to a possible aggressor due to its
counter-attack potential. &

. Air Mateviel Command.: The branch of the United States Air '

Force that was assigned the task of logistical support.

III, SOURCES OF THE DATA

The data for this study were obtained from the following sources:
Air Force Physical Fitness Tests conducted at the base gymnasium
of the unit involved; from a form that was filled in by the test regis-
trar; and from the pertinent manuals published by the United States
Air Force. The testing was done under the supervision of the author.

Methods of conducting the investigation. After the thesis

problem had been selected, a review of the literature revealed
that a study similar to this one had not been published. However,
this review did reveal that the Army Air Force's Physical Fitness

Test had been conducted in many instances and that statistics
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had been recorded for other purposes. The research planning for

this thesis was not affected by any of the Strategic Air Command or
Air Materiel Command changes to this test, since Manzano Base is
not a member of either of these commands. The results of the fit-
ness tests published were reviewed for possible use in the conduct
of this study. This review indicated that although there were many
studies in this area that not one of them would be of value to this
study other than those associated with the Army Air Forces Physical
Fitnc-afa:t. s P L

A program was established whereby the Air Force Physical
Fitness Test was administered to approximately thh'ty Mr Polieo-
men a duy. (See 'rsble 0. Thu tut:lng period took place on seven |
different days spread over a three week period until 210 different
men had been tested. Although there were approximately 260 men
available for the testing, about fifty were not tested due to inter-
ference of either their duty schedule, (night shift), or due to their

possession of unremediable defects that would preclude their partis

cipation in patts al thc toat Tho men peuusi.n( wtnddilhh

defects were txc\ued from participution by the ba.u phyuieian

When the men arrived at the gymnasium at 0730 each morning,
they were directad to the bleachers where they were briefed on what
was expected of them in the test and the methods to be used in the

conduct of the test. The men then reported to the registrar where




TABLE I

AIR FORCE PHYSICAL FITNESS RATING TEST

SIT-UPS PULL-UPS |[SHUTTLE-RUN PUSH-UPS |POINT SCALE
L4 24 40 60 100
i1 X} X
108 23 5 4 98
08 57

S F ¥ ¥ is 96
98 21 48 PR
96 41 46 94
93 20 44 52
_ﬁf: S 43 9
12 (Y
i 18 42 (X3 88
[
5 wa e
75 3g 8
’ 18 43 I 18
3 36 ‘
7 0 EL 77
€9 16 4 34 76
$6 33 74
) 32 z2
jﬁ is 31 70
7 3 46 30 68
47 '
T = 11 —
I 7 2
~ 51 i1 8 2
38 i 28 80
45 10 24 56
e 52 23 58
Jgj E] [ ¢ oA 54
s 53 21 52
33 8 20 50
31 54 () 48
a7
30 7 53 18 a8 2
T =t
27 ‘
" : 5 40
24 5 59 4 8
60 3 6
21 4 61 2 4
6 3
20 3 [ 1 2
1 64 o 30
1 ) 2
L& - e it
9 3
e I 1 { )
3 69 5 | 4
1 10 4 D

lUnited States Air Force, Physical Conditioning. Air Force
Manual, 1956, p. 1.
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they were weighed and measured. At this point, they selected the
The sport selection of each respondent was checked by the officer in
charge of the experiment since he knew all of the subjects personally,
He was utinm with all of the uioetions with the exception of five.
ﬁa felt that these five men ﬁrt more proficient in some other sport,
however, he did not change their selections.

Four monitored stations were established in the gymnasium.
The men proceeded from the registrar to their choice of sit-ups,
push-ups, or pull-ups. At the briefing, the men had been told that
they would have one hour to complete the test, and that they must
complete two of three tests and that all must perform the shuttle-run
‘which was the one test s;oquind. In addition, they were told that the
shuttle-run would be the last of their three tests, starting about
ninety seconds before completion of their hour. In order to maintain
stability in the testing situation, this schedule was strictly followed,
Reliability is affected by a host of major and minor factors. In the
Alr Force, such factors as night lhi!t. guard duty, day to day fatigue,
body health, inspections, promotion expectation, motivation, mental
condition for the given day, letters from home, might all affect test
reliability.

After the completion of the entire testing program, the test tom

were separated into the different sport groups and the scores were
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recorded in numerical rank. These scores were totaled in each group

and the mean was computed in preparation for the statistical analysis.







CHAPTER 11
REVIEW OF THE LITERATURE

Many Physical Fitness Tests exist today. Opinions are existent
that many of these do not test fitness. The feeling among educators
hae often been that these tests in many cases merely test skills and
that their reliability as skill tests can be questioned.

Feldt and McKee? found in their study that individuals vary from
- day to day thus affecting reliability.

Given two bowlers of equal skill, one may be hot and achieve
relatively high scores and the other may be cold and achieve
relatively low scores. The overall effect of this factor is to add
to the variability of the scores of the group as a whole and to
magnify the individual differences which already exist.

Bucher and Taddanio® used a questionnaire prepared by Captain
Herbert Crowley, director of Physical Training at Maxwell Field,
Alabama, during World War II. This questionnaire was administered
to 1226 aviation cadets who:

(1) Attended public, private, and parochial high schools,

(2) Did and did not experience a required physical educa-
tion program in the elementary school,

21 .eonard 5. Feldt and Mary Ellen McKee, "Estimation of the
Reliability of Skill Tests, " Research Quarterly, 29:281, October, 1958,

3Charles A. Bucher and Dominick Taddanio, "The Relationship
Between the Physical Fitness Ratings of Aviation Cadets and Certain
Early Life Experiences Pertaining to Physical Activity, " Research
Quarterly, 30:139, May, 1959.
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{3) Preferred one "favorite" activity to anothor in the
elementary school,

(4) Attended public, private, and parochial school,
{5) Did and did not participate in varsity sports in high
school,

{6) Did and did not experience required physical education
programs in high school,

(7) Participated in various varsity sports in high school,
{8) Did and did not attend college,

{9) Lived in various geographical areas in the United
Statee, and

{10) Lived the greater part of their childhood and boyhood
in a rural environmcnt as opposed to an urban environment.
This atudy attcmpud to determino tlu m.iul fitness of r.adct: who

re-pondod to the above psrt of Grawloy‘c guestionnaire.

The Army Air Force Physical Fitness Test (sit-ups, pull-ups,
and 300 vard shuttle~-run) of that time wae used. The tut was dmi:n
istered to the entire cadct mtoml of tmul nquulnu. Mn
and Taddanio did not discover an appreciable difference in any of the
areas studied. However, no attempt was made to investigate the
quality of the wartime and prewar physical sducation pregrams that
produced these cadets.

Larson, 4 in 1946, systematically evaluated the Army Air Force
Physical Tuining Progum that took phcn during w@:u Wta' IL Ki:
reuarch imucated that there xppuuud to be a dcﬁnito coruhtiou

between physical fitness and military duties.

41eonard A. Larson, "Some Findings from the Army Air Forces
Physical Training Program, ' Research Quarterly, 17:161, May, 1946.
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Larson reviewed a sufficient number of records so that he was
able to ascertain that retrogression in physical performance begins
following the eighteen year old group, that the AAF Physical Fitness
Test met the major objective of the AAF Physical Fitness Program
in providing an optimum degree of physical fitness, and that it is not
only necessary to prepare norms for AAF personnel, but also stand-
ards of achievement for the various personnel groups.
The Army Air Forces® in their report found that there are speci-
fic implications that affect physical fitness tests:
a. Activities must be graded and graduated according to
chronological age and state of physical fitness. In the age groups
- found in the AAF on the adult level, the time required for the
‘achievements of pliysical fitness increases with age. ’
b. Participation must be intense. Personnel must be moti-
vated to go "all out'' when participating.
c. Participation must be of sufficient duration to approach
physical fatigue.
d. The activities selected for the program must demand
vigorous effort in performance.
e. Participation in the physical fitness program must be
supplemented by good health practices.
Karpovich and Weiss® collected data in 1943 on 4172 men enter-
ing the Army Air Forces who were administered the AAF Physical

Fitness Test bafore they had one month of service. The mean scores

SArmy Air Force Headquarters, "The Army Air Force Physical
Fitness Research Program,'" Research Quarterly, 15:14, March, 1944.

6peter V. Karpovich and Raymond A, Weiss, "Physical Fitness
of Men Entering the Army Air Force," Research Quarterly, 17:186,
October, 1946.
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of the entering personnel were 34. 1 sit-ups, 6.0 pull-ups, 56.3
seconds in the 300 yard ;huttle-run and 44. 5 points for the physical
fitness rating. On the basis of their overall findings, they decided
that enlisted and aircrew personnel entered the Army Air Force in
fairly poor condition,

Wells? tested 426 athletes over a period of twenty years, many
through their college careers and some even longer. He found that
when an athlete approaches contest time. Jjust the thought of the
unpending competition is enough to start his heart beating at a faster
rate. The only conclusion is that this response is emotion caused by
anticipation. However, a few of the champion athletoq Qppoarpd to
Be uxx‘affccto'd vetAno’tio»m‘lly over their entire college careers.

The study by Wells indicated that emotion caused by anticipation
caused a variance in the flow index in his study. Wells discovered
that the flew index decreased from test to test, indicating familiarity

lessens emotion.

TPhillip V. Wells, "Emotion in Fitness Tests,”" Research
Quarterly, 26:358, October, 1955.







CHAPTER 11
I. ANALYSIS OF THE DATA

A method had to be selected for a design that would permit a valid
estimate of error. Of consideration in this problem was the smallngss
of some of the groups which led to large score differences from sport
group to sport group. It was not possible to get large groups to take

the test in 8 restricted situation and area. Therefore, the method

‘selected had to be one for handling small samples that provided a valid .

estimate of error.

In satisfaction of this requirement, it seemed that the method
known as the Analysis of Variance would be appropriate. The Analysis
of Variance was used io determine whether the differences between
groups and within groups variances were significant.

. . . the essentials of the logic involved in the method of
analysis of variance. The basic proposition was that from any
set of r groups of n cases each, we may on the hypothesis that
all groups are random samples from the same population,
derive two independent estimates of the population variance,

one of which is based on the variance of group means, the other
on the average variance within groups. &

- II.’ PRESENTATION OF THE DATA

The first of these estimates of variance was based on the group

means. Since the groups in this study were of different size, it was

8E. F. Lindquist, Statistical Analysis in Education Research.
(Cambridge: Houghton Miflin Company, 1940), p. 91.







15
necessary to multiply the total score of Group One times the mean
score of Group One plus the total score of Group Two times the mean
of Group Two, etc., through Group Eleven. These scores can be
found in Table Il The total had subtracted from it the product of the
grand total times the general mean. The score derived from this
computation.m 27,795. 6 and appears opposite Groups in Table III.

The second of these estimates was based on the variance within
groups. This figure was computed by getting the sum of all the scores
sq@rod andthon aubtracting from thil ﬁg&c the grand total times the
general mean. The rindt derived was 151,379.4. The sum of
squares for within groupu was (omm bv uubtmetin( th- sum n! -qunn
for groupc from the sum of squares for total. There were 199 degrees
of freedom for within groups. This number divided into the sum of
squares for within groups produced the quotient 621.02, which was the
variance for Within Groups.

The F ratio of the between groups and within groups variances
was found by dividing the smaller variance into the larger variance.
The aigniﬁcance oi this nt.io was éctermimd by cntoﬂng tko Tabla
for F with 10 and 199 dogru. of freedom. It was fcund that the ¥
ratio for the ten and 199 degrees of freedom was significant at the
five per cent level of confidence. This indicated that differences
existed among the groups being studied but did not indicate where the

differences were. The application of the F test and the significance
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TABLE II

ELEVEN SPORTS AS RANKED BY THE MEANS OF PARTICIPANTS'
SCORES ON THE AIR FORCE PHYSICAL FITNESS TEST

SPORT CASES TOTAL POINTS MEAN SCORE

RANK
1 Track 11 2408 218.91
2 Swimming i 2589 ; 2i5.75
3  Football sl 5365 214. 60
4 Basketball 27 5693 210, 34
5 Judo 9 1888 209. 77
6 Tennis i2 2394 199. 50
7 Volleyball i8 3519 195, 50
8 Seoftball 36 7026 195, 20
9 Golf 10 1947 194. 70
10 Baseball 29 5429 187. 20
i1 Bowling 21 3868 184. 19
|
| Totals 210 42126

-The Mean Score for 210 Participating Personnel Was 200. 6
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TABLE IIT
VARIANCES
27,795.6 2779.5

WITHIN GPS 621.02

123,583.8

151,379.4
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of the F ratio does not necessarily indicate that all of the group differ-
ences were significant.

Determination of significance of the differences among the group
means was the next logical step in the statistical design of this prob-
lem. Hence, a t test was applied to test these differences. Each of
the group means was studied to determine which groups differed signi-
ficantly. The significance level chosen was the five per cent level,

The variance within groups (621 02.) was chosen as the boat estimate

of the popnhﬁon variance. The standard error of a single group mean
wae determined by dividing the variance within groups by the number of
cases in any one group and then axtractmg the square root of this quo-
tient, Thia was the standard error of that particular group mean. The
best estimate of the standard error of each group mean is found in
Table IV.

The t ratio was then determined by means of the following steps:
the standard error of the mean of group one was squared and added to
the squared standard error of group two. The square root was then
extracted for this sum and dividad mto the difference bmm tha mean
| of group one and group two. Thc result was the t rm which was com-
pared with the appropriate number of degrees of freedom in the table of
t. The pairing of all fifty-five possible combinations was accomplished
in a like manner. The results of the t ratio can be found in Table V.
Significance resulted at the five per cent level between nineteen pairs

of group means.







TAELE IV

STANDARD ERROR OF MEAN
FOR EACH GROUP

GROUP STANDARD ERROR OF MEAN
Track ; 7.51
Swimming 7.20
Football 4.91
Basketball 4, 80
Judo 8.31
Tennis 7.20
Volleyball 5.81
Softball 4,16
Gold 7.88
Baseball 4,71
Bowling 5.44
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TABLE V

t RATIOS

FOOTBALL
VOLLEYBALL
SOFTBALL
BASEBALL

FOOTBALL §.478 |.

BASKETBA
JUDO .
; | 8

OLLEYB
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UNIT 1. TRACK

The mean Physical Fitness Score of the Track Group was highest.
It surpassed at the five per cent level of confidence the five sports
having the lowest mean fitness scores: Volleyball, Seftball, Baseball,
Golf, and Bowling. Differences may have been influenced by the playing
seasons of the sports. At the time of the test, Volleyball was a month
in the future and had not been played competitively for eight months;
Softball and Baseball were three months in the future and had not been
in season for five months; Golf was played by older men and a recent
spell of poor weather may have influenced the Colf mean. Bowling was
in season, but this Group had the highest mean age of all the sport
groups. Those participants who were over 40 years of age were
Bowlers and they earned three of the four lowest Air Force Physical
Fitness Test scores. Nevertheless, the Track Group surpassed all
the other sports groups in fitness scores and was significantly better
than the five lowest scoring groups. From the above findings, it
might well be classed as a superior physical conditioning activity as
~ far as the eleven sports studied are concerned. The eleven groups

are ranked by mean ages in Table VI.
UNIT II. SWIMMING

The mean Physical Fitness Score of the Swimming Group was

second highest. It surpassed at the five per cent level of confidence







TABLE V1

ELEVEN SPORTS AS RANKED
BY THE PARTICIPANTS' MEAN AGES

22

RANK SPORT NUMBER MEN TOTAL AGE MEAN AGE
1 Bowling 21 569 27.1
2 Golf 10 263 26.3
3 Tennis 12 298 24.8
4 Softball 36 878 24.3
5 Swimming 12 283 23.5
6 Track 11 266 22. 4
7 Bagketball 27 596 22.1
8 Football 25 546 21.9
9 Baseball 29 633 21.8
10 Volleyball 18 380 21.1
11 Judo 9 190 21.1
Totals 210 4902

The Mean Age for 210 Participating Personnel Was 22.4
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four of the five sports having the lowest means: Volleyball, Softball,
Baseball, and Bowling. The explanations for the differences between
Swimming, Volleyball, Softball, Baseball, and Bowling are perhaps
identical with those for Track. Golf narrowly fell within the five per
cent level of significance for Track and barely missed being signifi-
cant at the five per cent level when compared with Swimming. Swim-
ming surpassed nine of the sports groups in mean fitness scores and
was significantly better than four of the five lowest scoring groups.
From the above findings, Swimming rﬁljht well be classed as one of
the superior physical conditioning activities as far as the eleven sports

studied are concerned,
UNIT 1II. FOOTBALL

The mean Physical Fitness Score of the Football group was third
high on the list. It surpassed at the five per cent level of cmaﬁdoﬁcc
the five sports having the lowest means: Volleyball, Softball, Baseball,
Golf, and Bowling, The cxphnut&on- for these five significant differ-
ences would parallel those for Track. The rthtienlhipa bctwoen
Track, Swimming ‘and Football were so clou that the t scores ob-
tained among their means were insignificant. Football had been out
of season for a little over a month and the fitness carryover was prob-
ably still operating. Football surpassed eight of the sport groups in

the mean fitness scores and was significantly better than the five
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lowest scoring groups. From the above findings, Football might well
be classed as one of the superior physical éonditioning activities as

far as the eleven sports studied are concerned.
UNIT IV. BASKETBALL

The mean physical fitness score of the Basketball Group was
fourth high on the list. It surpassed at the five per cent level of con-
fidence three of the four sportl having the lowcst mnn am« scores:
Softball, Bauball and Bowling. At the time of the test, Basketball
was in season and the Basketball players had been practicing for
about three months. Softball and Bueball had mt bm t.n lmm !or
ﬁvo manthn. a.ud thc Bowlero. although in season, were on the aver-
age five years older. Basketball surpassed seven of the sport groups
in mean fitness scores and was significantly better than three of the
four lowest scoring groups. From ths above findings, Basketball
might well be classed as one of the superior physical conditioning

activities as far as the eleven sports are concerned.
- UNIT V. JUDO

The mean physical fitness score of the Judo Group was fifth on
the list. It surpassed at the five per cent level of confidence the two
sports having the lowest mean fitness scores: Baseball and Bowling,

Although Bowling was in season, it had the highest average age of
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any group while Judo had the lowest mean age. A six year age differ-
ence probably had much to do with the significant t score. Baseball
had been out of season for five months and the majority of these play-
ers made poor mean fitness scores in the shuttle-run tts‘f; that was
required of all participants. Although an age difference of only seven~
tenths of a year existed, the Judo players ran the shuttle-run an aver-
age of one and iivv-»tcnths seconds faster than Baseball players. The
difference in tha performance of these two groups in thh test of ‘
cardio-vueuhr endurance and speed indicates that Judo players were
in better physical condition than Baseball players. The eleven groups
are ranked by lhuttlo-run porformance in Tubh V!I Jndo Waﬁ |
six of tho sport groups in mean fitness scores and was significantly
better than the two Mest scoring groups. From the above findings,
Judo might well be classed as one of the superior physical condition-

ing activities as far as the eleven sports studied ave concerned.
UNIT VI, TENNIS

The mean phylicl.l fitness score of the Tennic Grmp was m _
on the liat. When Tennis was compared by the t test with mh of |
the other sports, it failed to indicate significance in any of the pair-
ings. The conclusion is that Tennis is more nearly like each of the
other sports on the list in its ability to produce the physical fitness

components measured. To add some strength to this conclusion, the







TABLE VII

PARTICIPANTS IN ELEVEN SPORTS AS RANKED BY
THE RESULTS OF THE SHUTTLE-RUN TEST
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TOTAL MEAN

RANK SPORT NUMBER MEN SECONDS SCORE
1 Basketball 27 1240 45.9
2 Track : SR 7 TR 510 . 46,3
3 Football 25 1167 46. 6
4 Swimming 12 869 47.4
5 Judo 9 434 48.2
6 Volleyball 18 870 48.3
7 Softball 36 1751 48. 6
8 Tennis 12 596 49. 6
9 Baseball 29 1443 49.7
10 Golf 10 498 49.8
11 Bowling 21 1065 50. 7
Totals 210 10143

The Mean Score for 210 Participating Personnel Was 48.3
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physical fitness score of the Tennis Group fell midway on the list of
mean scores. Although Tennis was not in season, most of the players
were playing the game during fair weather.

UNIT VII. VOLLEYBALL

The mean physical fitness score of the Volleyball Group was
seventh on the list. It was surpassed at the five per cent level of
confidence by the three sports having the highest mean fitness scores:
Foathall, Sutacinbug. S9l Truek.. Thi Velophll Sentnnbpl an s
on a competitive basis although the players had begun te practice. Per-
haps the conditioning effect of practice had not been extensive snough
to mntch that maintained by the Track men and the Swimmers, and the
condition carried over by the Football players. Since the physical fit-
ness scores of Volleyball Mbﬂ did not significantly surpass scores
made by other groups, it might be classed as less able to produce

physical fituess than the sports ranking above if.
UNIT VIII, SOFTBALL

~ The mesn phyhicsl Sthgss srery of fon Softball Group was eighth
on the ust.' It m iutpﬁuﬂl at the five per cent level of confidence
by the four sports having the highest mean scores: Track, Swimming,
Football, and Basketball. Basketball was in season and the Swimmers

and Track men were practicing, whereas Softball had been out of
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season for five months. Football had been out of season for just one
month and the carryover of conditioning probably had some influence
on the men. The mean scores of the shuttle-run test ranked all four
of these sports ahead of Softball, indicating that differences could
have been caused by low cardio-vascular-respiratory endurance and
speed since all of the participants took this test. Nevertheless, Soft-
ball does not appear to be a goéd producer of physical fitness com-

ponents as measured here.
UNIT IX. GOL¥F

The mean phy-icgl fitness score of the Golf Group was ninth on
the list. It was surpauod at tho ﬁvt per «nt lwd af cenﬁdmo by4
both Track and Football. These significant t scores may have been
influenced by the average age of the participants. The Golfers were
three and nine-tenths of a year older than the Track men and four
and four-tenths of a year older than the Football players. The play-
ing seasons of Golf, Football, and Track were almost ideatical and
the influence e;uud by seasons wom mhbly be in‘i;ntﬁcm It
is a m.’tldor form of mrciu M Tn.ck and Footbﬂ.l and did not '
affect the physical fitness components measured as greatly as these

sports.
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UNIT X. BASEBALL
The mean physical fitness score of the Baseball Group was tenth
on the list. It was surpassed at the five percent level o! confidence
by the sports with the five highest means: Track, Swimming, Foot-
ball, Basketball, and Judo. Track, Swimming, Basketball, and Judo
were in season; however, Football had been out of season for only
one month. Baseball had been out of season for five months and the
lack of conditioning caused by this long layoff may have influenced
the comparison of these five highest means with that of Baseball. In
addition, the sports with the five highest means had an average score
of from one and one-half seconds to three and eight-tenths seconds
lower than the mean score for Baseball players in the shuttle-run.
Asa devoioper of the physical fitness componente measured, it ranks

low on the list of sports studied.

UNIT XI. BOWLING

The mean physical fitness score of the Bowling Group was last
on the list. It was surpassed at the five per cent level of confidence
by the lports with the ﬁva htghalt means: ka. Mmming Fwt-
ball, Basketball, and Judo The Bwlon were the oldest group tested.
The age range for these five sports, when compared with bowling,
ranged from three and six-tenths of a year to six years below the age
of the Bowlers. Bowling appears to be the least capable of producing

the fitness components measured of the sports groups studied.







CHAPTER 1V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
I. SUMMARY

The purpose of the testing was to compare Air Force athletes
from eleven different sports through the media of the United States
Air Force Physical Fitness Rating Test; to determine which sport
or sports contributed the greatest amount of fitness; and to rank
each of the sports on the basis of the test results. A review of
related literature was conducted.

Two hundred and ten Air Force athletes were placed into
eleven Sports' Groups and were then given the Air Force Physical
Fitness Rating Test. The data from this test were compiled and
analyzed by the Analysis of Variance. The F ratio proved to be
significant. Therefore, the t test was given to each of the possible
pairings in order to analyze isolated differences. The t test
revealed significant differences between nineteen pairs of means.
The Sports’ Groups with the five highest means--Track, Swimming,
Football, Baseball, and Judo--were much alike in their ability to
produce the physical fitness components measured. Conclusions

were drawn on the basis of the experimental findings.
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II. CONCLUSIONS

1. The Track Group made the highest mean score in the Air
Force Physical Fitness Rating Test of the eleven Sports' Groups
studied. It eignificantly surpassed the mean scores made by the
five lowest ranking groups: Volleyball, Softball, Golf, Baseball,
and Bowling.

2. The Swimming Group made the second highest mean score
in the Air Force Physical Fitness Rating Test. It significantly sur-
passed the mean scores made by four of the lowest ranking groups:
Volleyball, Softball, Baseball, and Bowling.

3. The Football Group made the third highest mean score in
the Air Force Physical Fitness Rating frqat; It significantly sur-
passed the five lowest ranking groups: Volleyball, Softball, Base-
ball, Golf, and Bowling.

4. The Basketball Group made the fourth highest mean score
in the Air Force Physical Fitness Rating Test. It significantly sur-
passed the mean scores made by three of the five lowest ranking
groups: Softball, Baseball, and Bowling.

5. The Judo Group made the fifth highest mean score in the
Air Force Physical Fitness Rating Test. It significantly surpassed
the mean scores made by the two lowest ranking groups: Baseball

and Bowling.
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6. The five sports--Track, Swimming, Football, Basketball,
and Judo--making the highest mean scores in the Air Force Physical
Fitness Rating Test significantly surpassed the two sports making the
lowest mean scores. This would make the top five Sports' Groups
more effective producers of physical fitness components as measured
than the lowest two scoring sports.

7. ©Of the top five Sports' Groups means, three were individual

and two were team type sports.
I, RECOMMENDATIONS

1. Future studies inmﬁuti.n' the problm ol Mlum; oi
Sports' Groups upon physical fitness components should be d"ignod
in such a way that:

a. The study will cover each of the Sports' Groups when
the sport is in mid-season.
b. The test will be administered to outstanding athletes at
the college level.
c. TheSporta'Gromvﬂlbohrgu _ R
‘d.. The ages of the participants will fall within given limits. '
e. Two or three different tests can be administered for

comparative purposes.
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