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CHAPTER I
INTRODUCTIOR

¥ever in the history of our country has there been
gresater concern for the fitness of the youth of Amerlca
than during the past six years, The public awsreness of
the rather unfavorable results of the Kraus~Weber Minimum
Muscular Fitness Tests® (that the American children lagged
behind their European counterparts in physical endesavors)
emphasized the mnead for cooperative action by a umited
citizarmry,

In Dr, Kraus! opinion, we have let our physical fite-
ness fall below & certain minimum and as a rssult, we are
Jeopardizing our well«dbeing and hnlth.‘?

Dwight D, Elsenhower, the president of ths United
Stetes at the time, startad the youth fitness movemant in
1955 when he ordered ths establishment of a Council on
Youth Fitness,2 The purpose of this eouncil was to urge
the adeguate use of the facilities and leadership that were
available and to promots additional programs which would

s i’ﬂ;el Kraus uﬂrkneh Pt'x Mraeuniﬂ, ¥Muscular Pitness
a ealt gogﬁi 0 a m&g;u Educa n, and
W,'vo . ’ %eo er, . ?

2Ipid.
3upresident's Conference on Pitness of American Youth",

%g_l s%gs%%&%;’l”hfaigel Education, and Rooru;ioa,. vol,



improve the fitness of Amsrican youth,
Fresident Kennsdy cited the soncern for physical fite
‘ness when he stmted, "The strength of our youth end the
fitness of our adults are emong our most important assets®.l
Although the national govermment has shown concern
for physical fitmess, only when every American is willing
to assume responsibility for his own fitness and the fitness
ef hle children, can the physical soundness of our nation be
fully restored,

Statement of the Problem

The purpose of thies study was to compare the physical
fitneas of fifth grade students in Brookings, SBouth Dakota,
with the fifth grade students in Cedar Rapids, Towa,

&teps in the solution of this problem were:

1, To evaluate the results of The Yowa Test of Mator
Piltoess which had been administered to the fifth grade stue~
dents in Cedar Rapids, Iowa.

2. To administer The Towa Test of Motor Flgness to the
fifth grade students in Brookings, South Dakots,

3, To compare the results of The Iowa Test of Motor
Pltness of the fifth grade students in Brookings, South
Dakota, with the fifth grade students in Cedar Rapids, Yowa,

kyonn ¥ Xennedy, "The Soft Amerilcan", Sports Illustrated
December, 1960, Po 15, ’ ’



Tha test results of the fifth grade boym inp Brookings, South
Dakota, were compared with the test results of ths fifth
grade boys in Ceder Rapids, Towa; and the test results of the
fifth grade girls in Brookings, South Dakota, were compared
with the test results of the fifth grade girls in Cedar
Rapide, Yowa,

Reasons for the Btudy

Thes 2uthor wanted to compare the physical fitness of
students to mee If thevre was any significant difference
between those who had sixty mimutes 6f instruction in physe
feal education per week (Brookings, South Dakota) with
students who had one hundred minutes of instruction in
physicel education per weelk (Cedsr Papids, Iowa),

Delimitations

1, Only those fifth grade students who were ten or
eleven yeoars old were 1ncluded in this study.

2, No attompt was made to classify students according
to race, mationality, body type, motor abllity, or economie
status,

3. No attempt was made to compare the students individe
ual physical fitness,

ke Yo attempt was made to compare the physical education
programs in the two schools,



CHAPTER II
REVIEW OF LITERATURE

Physical fitness hes always been a concern of man,
This concern gained momentum after Dr, Hans Kraus made
known the results of the Kraus-Weber Minimum Muscular Fitness
Test® which showed that the Americen childrenm fell below the
dchiovement of the European children,

"What's Wrong With American Youths", 1a the title of
an article which appeared in the U, 8, News and World Report.
This article goes on to say, "In terms of musele and ability
to de jobs requiring physical strength, the average American
youth of today appears to be growing soft., His counterparst,
in some nations of Europe, enjoying fewer of the advantages
of modern civilization, is ammor'.é

The article contimes, "American youngstera tend to
be mors alert = mentally . . . While they may have strong minds,
there appears to be more weak backn".7

What is physical fitness? "Fitnesa"™ means different
things to different peopla.

H, Harrison Clarke says physical fitness 1st

SHans Eraus and Rush P, Hirschland, loc. eit.

6"ihat's Wrong With Amsrican Youths", U, 8, o
World Report, Mereh, 195L, p. 35. » J. 8. Hews amd

Tpia.



The development and mmintenance of a sound phye
sique and of soundly functioning organs, to the end
that the individual realizes his capacity for physie
cal activity, unhampered by physical drains or By E
body lacking in physical stremgth and vitality,

Paul A, Hunsicker defines physical fitness:

Physicel fitness includes those gqualities which
permit an individual to perform 1ife activities ine
volving speed, strength, agllity, power, and endurance
and to engage in the various kinds of ical active
1ties required of modern day living, including sports
and athletices, and_to be able to mimln his optimum
amount of fitness,?

Stafford and Duncan had the following comments:

The individual who is physically fit has a weolle
proportioned and a welledeveloped z. without a
surplus of soft fat, and his posture 1s usually good.
He has adequate muscular stremgth for his needs, and
this strength is well controlled, He performs his
activities, with s high degree of motor proficiency.
He has le; wellsbalanced body which he uses in
8 skiliful, woellecoordimated manner, and with a nintle
mm of energy expended, The physically fit individual
usually has an alert mind, He also has that confie
dence, courage, initiative, pride, and self discipline
which accompanies good morale, Fimally, he has an
abundance of energy which allows him to push himself
to the limits of his endurance in sustained sctivities

{ovelving od, power, and strength without 111
effects. 8 body 1s functioning with 8 maximum of
effictoncy,

83. Harrison Clarke
oy o, Fhiogt St R S IR 2

9Paul A, Hunsiclker, "American Assoclation of Health,
Physical Education and Recrsation's Youth Pitness Projest”,

10gs0rge T. Stafford and Regy 0, Dunce
B2y Pe i. A, 8, Barnes and éos lnnfm‘




Dr, Anna Espenschade's committes raports, "Pitness
implies the ability to perform productive and sontimous
work, Components of fitness would be physical strength,
akill, srganic vigor and endurance,"ll

C. M, MaCloy felt that the following wers necessary
for physical fitness: (1) Hereditasry of vital organs (one
born with organs of high quality); (2) good health; (3) good
hyglenic habitsy (L) physicsl conditionmings (5) enmduranse;
and (6) body flextbility.l2
/ Mush has been sald about physical fitness. However,
’rpbyuinl fitness 1s but a part of total fitmess, Physical
fitness is related to tha tasks a person must perform, his
capacity for physical effort, and the relatioanship of his
physical fitness to his total self. The question, "Fitness
for what?® must always be asked, The same degraee of physical
fitnoass is not necessary for everyome, I¢ should be suffi-
cient for him to carry out his daily tasks without fatigue,
and & 1ittle axtra in reserve for smergencies. A person's
physisal fitness depends on the capacity of his own physical 4
make-up, /

1lanna Espenschade, "Report to the Test Committee of
the Western Soclety of Departments of Physical Education for

Women in Colleges and Universities™ Regegrch Quargerly
'01. m. 397’ D.om”’ 19&3. ' m '

12g, M, MeCloy, "What s Physical Pitness", J
B et ;ggsm"&m and Reoreation, vel. XXVIT, 1k,



Steiphaus stated:

Physical fitness implies freedom from disease
or significant deviation from normal structure and
function; enough strength, speed, agility, endurance
and skill to accomplish the maximum tasks that the day
may bring; and mental and emotiomal adjustment appro=-
priate to the age of the individual, gical fitness
is only a phase of total fitness, The limitations of
fitness are determined and modified by inheritance;
but within these limitations daily living practices
may develop and otherwise influence fitness, Sultable
work, adequate mutrition, exercise, rest, relaxation,
the use of preventive and therspeutic medical services,
and the avoidance of excesses, including aleohol a
tobacco, are all important in maintaining fitness.

G. Ott Romney speaks of "fitness" as a readiness,
preperedness to live and fumetion purposefully, affectively,
and happily in today's soclety. Fitmess is not something
which 18 absolute., It i3 variadble from individual to
individual, from vosation to vocation, from sport ts sporsg,
from area to area, and from generation to gemeration,ll

The federal govermment can make a subabtantial contri-
bution toward improving the health of ouwr citizens by
providing leadership and keeping rhysical fitness as one
of the mation's leading concerns,

while preparing for thes 1960 White House Conference

on Physical FPitness of Chlldren and Youth, President Elsen-

in Ptysical Fitness", of Health and Physfeal Education,
vol. s 299, June, 1

1Lg 0tt Romney, "The What and How of Youth Fite
ness", The Physicsl Edusator, vol. XVI, 123-128, December, 1959,

13prshur H, sn:muai et al., "The Role of Exercise



hower statsd that the rapidly changing times in which we 1ive,
apd the increasingly fast pace of change, make 1% necessary
that we plan ahead and prepare today's children well for life
in tomorrow's world,l5

All groups working in the best interssts of children
agree that all American children should have the opportunity
to grow in health and physical fitness,

Shane MacCarthy said to the Conmittee on Youth Fitness
that "as the human being moves up the rungs of the ladder of
material progress, he is prone to measure the advanse by the
amount of ease, comfort, amd leisure hse has aesguired. In
this process of waging war on work, he has a tendency to exe-
tol everythirg as "good" 1f 1t reduces the demands on him to
work, to struggle, to strain, to emerglze, and to be
vigorous,"16

Many of the everyday activities which owr forefathars
took for granted are mo longer part of our modern daily 1ife.

A look at the parking lot of the average high school,
packed with ecars, will tell us what happened to tha traditionmal
hike to school that helped bulld strong bodles a gensration
ago. The television se}, the movies and ths mmerous con-

veniences of modern 1ife all attraet owr youth away from the

15'!. R, Doppen, "I ical Fitness", The Physical Educator,
vol. XVI, 145, December, 1959, s

168hane MacCarthy, "Fitnsss and the Puture" F;tﬁgt o
Amerioan Youth, Prulclon{'a Couneil on Youth Htm;a. ' ’ _?27.



physical setivity that is the basis of fitness in youth and
in later 1ife.

S The human body is the only machine that breaks down
when not used and works better and is healthler the more 1t
1s used 17’ Over the years, Professor Thomas K, Curston of
the Univarsity of Illimois, has tested thousands of men and
women with a physioal conditionling program. From the studies
he meds, he falt tha% although people graw older 4in years,
the ma jor physical deficisncies of age such as ehronic fatigue,
headtches, shortnoss of bresth, digestive upset, overweight,
a fow forms of heart and ciroulatory trouble could have been
avoided entirely or postpomed for as long as fifteen years if
the person had carried out a daily program of dody conditioning
and active recrsation.

The Kraus-Weber Minimum Muscular Fitness Test given
to 4,26l American echildren and 2,070 Buropean children from
comparabls wben and subwrban communities, showed 1in six
test movements, appraising strength and flexidbility of trunk
and leg muscles, that 57,.9% of the Americans failed and
8,7% of the Buropeans failed., The poor American showing can
be explained by our high degree of mechanizabtion whieh
eliminates much physical setivity.lS

17Thomas K, Cureton, "Exercise to Keep Fit", Sports
Illustraged, vol, IT, 63,03111\1.!7 17, 1955, ’

vis 1:3::: inugt and ggﬁid: ::udgon. "1 pimum Muscular
ness Tests in School [ gsearch Quartgerly,
vol, XXV, 178-188, May, 19%h, g
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John D, Lawther, in an article eriticizing the Krause
Weber findings explained the weakness of American children as
compared with Furopean children in four iuyl: (1) The Amere
fcan children are taller, heavier and live lomger than at
any preceding time; (2) The individusl test items in the
Kraus-Weber test are closely related to the gymmnastic programs
of Europe; (3) The guestion, "Pitness for what? needs to be
asked &n determining physicel fitwness; (i) Physical performance
is a unit resction and the funetioml efficlenmcy of the whole
orgarigm cannot be mesisured by tesita of laolated movements,1?

Al though Lawther was critical of the Krpus=Weber
findinge, he emphasized the importance of muscular fitness,
We arp atriving for adequats muscularity and sultable posture
to prevent mechanical streimns and neadless fatigue.

Fox and Atwood hold the theory that the American
childaren performed poorly on the Kraus-Weber test becauss
they have a batter diet and grow at a faster rate than the
Buropsesn children and are, therefore, mot as physically
coordimated,20

S 1976hn D. Lawther, "noxigéléty foriivlhat?", E%ﬁl
0. on, a ecreation, vol.
. 500000 frpiesd Ruasion, o2 ’ '

: 2 »

mlhrgarot G, Fox and Janet Atwood, "Results of Testing
Iowa School Children for Health and Fitness", % % Health,
»

P 1 c and Reereation, vol., XXVI a
Forplenl Sdpcpslon, apd Roorestion, ’
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Ford Hess, in a letter to the editor, wrote that most

of the muscular deficiencies in the Kraus-~Weber test are the
result of inadequate largs muscle activity of the mature and
amount consistent with skeletal muscular needs. He also says,
"We, in physical education, should accept the challenge in-
herent {n the Kraus-Weber findings, and take another look at
the philosophy and/or objectives we have so gensrously
dopated to education., In many instances, we have substituted
variety for vigor with the results now before us in the
Kraus<Weber findings",2l

As Hess stated, those in physical education should
accept the challenge and improve the physical education
programs of our schools. However, aceording to a Fact Shset,
distridbuted at the President!s conference on Fitmnsas of
American Youth &n 1956, this is what 1s happening in our
schools:

Less than SOf of our 74 million boys in 28,000 high

75 afllton g1rls are even more deflctemts =
91f of the nation's 150,000 elementary schools have

no siums and therefore, the fitness of 2} million
children is often neglected,

2lpora Hess, "Letters to the Editorfs Mail", J'oﬁ?l
%gbmr Health, Physi Education, and Recreation, vol. s 6,
C) Ys 15!5]%.
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69% of the mation's high schools have less than the
recommended ten acres of land space necessary for
essential play area.

Many of the present fitness programs stress the
star athlete at the expense of the mass, close ths&r
playground facilities at might and in the summer,

One of the chief avemes for reaching the youth of
America is through the schools, The schools are the only
agency through which more tham 40,000,000 c¢hildren and
youths can be reached directly. The schools have the
teachers who are trained for instilling youngsters with
the desire to be fit and for carrying out comditioning pro-
grams, Unless this desire 1s in each child, the way of 1life
that results in physical fitness will not he achieved. By
the time children leave school and enter adult life, the
importance of fitness in personal ambitions and desires and
in feeling well and happy must be imprinted in every boy amd
girl, /It has been estimated that 80% of the physical activity
skills acquired during a lifetime are learned by childran be=
tween the ages of 7 and 17 years, The schools have a respon~
8ibility of teaching the skills which are to be used slsewhere
in the development and maintenance of physical fitnesas. The
schools, howaver, represent only one forase for developing a
f1t populace, 8chools should work closely with and play a
leading role {in mobilizing the sntire resourcss of sach com=

azghu'lollA. Bnoh:r, "Edu;;tégn for Fitness", Founda~
of gfléga Education, p. - C. V, Mosby Co.t
%ﬂ', * g . '
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munity to do the job,23

The habit of regular physical activity should assume
the same importance as esting and slesping in malintaining
physical fitness,

All of us must consider our responsibilities for the
physical well=balng of our children and of the young men
and women of our community, We do not want our children
to become a generation of spectators and "smoftiea", Rather,

we want éach of them to be participants arnd phyalcally fit.

B437T78



1L

CHAPTER III
PROCEDURES

The Iowa Test of Motor Pitnsss had been administerad
in the sgprimg of the previous year (1960) to the students in
the elgmentary schoola of Cedar Rapida, Iowa, The resulte
had been sent to Dr. M, Gladys Scott, chairman of the Women's
Physical Education Department at the Btate University of
Jowa, Yowa City, Iowa. The results of the fifth grade stu=
dents were obtalmed from Dr, Scott by the author,

Fermission to administer the tost to the fifth grade
students 1n the elsmentary schools in Brookings, South
Dakota, in the spring of 1961, was obtained by & persomal
irterview with the superintendent, the principals and the
physical sducation instructors,

The testing team consistad of thes suthor ami the
physical edusation instructora in the BErookinga schoola, The
testing team was trained in testing procedurss and techniques
before the asstual administration of The Iowa Teat of Motor
Fitmess, The procedure waa followed as directed by the Iowa
Motor Pitnesa Frogram except for the shuttle run, which was
omitted from this study because the range of scores was too
amall to make a good comparison,

A week prior to the beginning of the testing program,
the author desecribed the test to the children and demonstrated
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the procedure that was to be followed. Opportunity was
provided for the children to practice the test with advice
and 1natruction from the testers so that they would know

the proper jrocedurs, This practice was 1n accordance with
ﬁho instructions of The Yowa Test of Motor Fltmess. Each
test was carefully described again bafore 1t wes administered
to an individusl.

At the time of testing, encouragement was given to
each student in order that he would perform at his maximum
physical ability.

Those students who had obvious physical defects or
who were convalescing from an 1llness were not included in
this study.

The child's age was recorded during the first period
of testing. The age recorded was that of his last birthday.

The Iowa Test of Motor Pitness was administered to
the students during the physical education period. The stu=~
dents wore their ragular physical zducation uniforms. The
test wan admintstersd 1n tha school gymnasium sxcept for the
4jO~yard dash which was administered on the playground,

In Brookinge, South Dekota, the regular physical educa-
tion pertod consisted of two periods per wsak, sach thirty
mlontes 1n length. One or two items of the test were adminis-
tered during each physical sducation period. The test items
were administered in the following order: The first period;
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(1) the forward bend, and (2) the standing broad jump., The
second period; (3) the grasshopper, and (L) pull-ups for the
boys and (5) bentearm hang for the girls. The third period;
(6) site-ups. The fourth periods (7) the 4O-yard dash, A
description of the items and detailed instructions for the
administration of The Iowa Test of Motor PFitness will hbe

found on the following pages.
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Forward Bend

Capacity Involved: Flexibility.

Equipment: Two 18-inch pileces of a yard stick. The two strips
woere mounted on the front of a stool or the lowest plank of
& bleacher, The inside edges of the two strips were flve
inches apart and extended exactly nine inches above the
level of the platform and nine inches below the level of
the platform, It was used as a guide to determine the
point reached by the fingers,

Deseription: The student stood on the platform with his feet
parallel and his toes immediately behind the vertical
markers, The student was instructed to reach down slowly
as far as possible, wWith the fingertips of both hands
moving along parallel down the markers,

Instructions: The student was instructed to relax the arms,
and body while the fingers moved down in front of the
markers. The student reached down slowly as far as possible
and held that position momentarily. The knees were kept
straight. A bobbing action was not permitted; the meas-
urement was made for a sustained reach, The studemt took
two or three relaxed "practice warn-up" trials immediately
before the ones which were measured. Emphasis was on re-
laxation and a progressively greater reach with each
practice trial,

Seoring: The test administrator kneeled on the floor in order
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to be as near the level of the reach as possible. A ruler
placed horizontally at the emd of the students! fingertips
aided in the accuracy of the scoring, It was essential
that both hands were reaching equally and that the knees
were kept straight., Two trials were allowed with the best
score recorded. The score was read to the nearest halfe

inch, (See Pigure 1 on the following page.)
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¥Figure 1, The Forward Bemnd
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Standing Eroad Jump

Capacity Involved: Power in the legs and coordination.

Equipmant: Mat and meéasuring tape.

Desoription: Ths test was given indoors on & mat which was
large and heavy enmough to prevent slipping., The student
stood on the gdge of the mat with feet parallel amnd toes
just behind ths front edge of the take~off lime. The
students took-off from both feet simultaneously; jumping
as far forward as possible,

Instructions: The student was encouraged to swing his arms
and to flex his knees as preparatory movements. The jump
was not counted unless the feet were kept imn place on the
mat until the actual taks-off. When the student was in
the proper position, he was instructed to jump forward as
far as possible from the two-footed taks=off,

Scorings The score was the distance from the front edge of
the taks-off 1line to the nearest point touched dby any
part of the body. The jump was measured at right angles
to the take=off line. The measurement was rescorded to
the nearest half-inch. Three trials were made in suc-
cession, The best of the three trials was counted.

(See Plgure 2 on the following page.)



Figure 2, The Standing Broad Jump
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The Grasshopper

Capacity Involved: Endurance,

Equipment: Stop watch.

Deseriptiont The student assumed a squat-sitting position;
he bent forward and placed tha hands, shouldere«width
apart Just 1in fronmt of the 1line of the knees apnd extended
one leg backward (this raised the hips slightly and put
more weight on the hands). The chest was resting on the
forward knee. When commanded to begin, the student ex~
changed the position of the legs and contimed as rapidly
as possible, Both feet left the floor at each exchange.
The forward thigh touched tha chest each time the thigh
wags brought forward.

Instructions: On the signal, "Ready, Gol!" the student ex=
changed the position of the leégs and continued this
procedure as rapidly as possible., He continued to do
this until the signsl was given to stop., He could rest
and restart provided that during ths rest, the body was
supported {n the starting position, The following errors
discounted the jump; the thigh not touching thes chest,
the rear lez not fully extended, sliding the feet during
the exchange (the movemant had to be a jumping action).
Caraful inztruction and practicing of the Judging of the

form was given to the student before the test was admin=

i{stered.
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Scoring:t One point was given each time the position of the
feet was exchanged. The time allowed was thirty seconds,
(See Figure 3 on the following page.)



Figure 3.

The Grasshopper

e



PulleUpe (for boys)

Capacity TInvelved: Arm strength,

Equipment: Horizontal bar or substituts e dooPway gym bar,
erd & berch,

Deseriptiont The bar wes pleced sbove the resching helght
of the student, The student stood on a bench and grasped
the bar with the palms of him hards toward his fece., The
hands were shoulder width apart. The student hung in a
fully extended position, f.a,, arms and the body were
straight, The student 1ifted himself up until his chin
was above tha level of the bar, then he lowerad himaelfl
to the starting position agein, The actlon in both the
upward and dowrward direction had te be smooth anrd
continmous, Fo swinging or jerking was permitted,

Irstructions: The student was instructed to repeat the
ection as many times as possible. No Tasting was per=
mitted once the student began the pull-up, The arm of
the administrator was held In front of the student's
lege in order to prevent matiural swimging, The teat was
administered to ecach student individually in order that
the form could bs judgad carsefully, W¥hen the bhoy could
ne longer continue in good form, he was stopped.

Seoring: One point was scored each time the chin went sbove
the bar providing the upward movement was dons smoothly
without kip or swimg, (See FPigure |, on the following page.)
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The Pull-Up (boys)

Figu!‘e ho
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Bent=Arm Hang (for girls)

Capacity Involved: Arm strength,

Equipment: Stop watch and a doorway gym bar,

Descriptiont The gym bar was placed in the doorway at a
haight just above the top of the student's haad, The
student grasped the bar with her palms toward her face
and her hands shoulder width apart. Then she Jjumpsd
upward and flexed her arms at the elbows so that she
was hanging with her arms fully bent and hsr chin above
but not touching the bar, She stiayed in this position as
long as possible,

Instructions: The student was instructed to grasp ths bar,
jump upward and flex her arms at the eslbows so that she
was hanging with her arms fully bent and chin above the
bar, Whan nscessary, assistance was given ths student
in gatting up to the hanging position, The administra=-
tor's arm was extended across the student's legs if they
began to swing. The chin was watched carefully %o see
that i1t was not resting on the bar,

Seoring: The stop watch was started when the correct position
was assumad and stopped when tha chin restad on or fell
below the lavel of the bar. During the test only one trial
was given, Thea student's score was the lemgth of time,
in seconds, that she hung in the proper position.

(8ee Figura S5 on the following page.)



The Bent=Arm Hang {(girls)

Figure 5,
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CarPacity Involved: Etrength and endurance of abdominal
mascles,

Equipment: &top watch; mat or floor,

Deseription: The student mssumed a hook sittipg position
with his feet flat on the floor, back straight. With his
elbows pointing forwerd, he interlocked the fingers of
his two hands behind the meck. When thes trunk was leansd
slightly forward, the faet weras brought back until the
knees and elbows touched, A partner placesd his hands on
tor of thes perforner's fsat and held them firmly i{n the
position determinsd by elbow and knee contsmet. The pere
former then lay back on the floor to awalt the starting
signal, with the fingers clasped bahind the neck, and the
elbows peinted up.

Instructions: On the signal, "Ready, Gol"™, the student 1lifted
his trunk far enough to touch the point of the albows to
the knees and returned to the back-lying position (his
back but not his head touched)., He could stop, rest and
restart 4f he wished but thers was a one-mimte time limit
80 he was urged to keep going 1f possible., Trunk flexion
was encouragad throughout the test; the head waz held
forward, In this position the ume of the abdominal miseles
was facilitated, and safety in returninmg to the lying
position was snhanced. The fingers had to be kept in
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position behind the neck at all times, or the sit-up did
not count. The slbows weres forward at all timas to
prevent substitution of arm momentum for abdominal action.
Swinging the arms forward disqualifiad the sit-up.

Scoring: Tha mmber of times the studant cams to a sitting
position, with his elbows touching his knees, in one
mirmte, was his score. (Ses Figure 6 on ths following page.)



Figure 6,

The Sit-Up

1€
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The 0=Yard Dash

Capacity Involved: £&psed,

Equipment: Stop watch.

Descoriptiont The running path was measured on the dirt area
of the playground. The student assumed amy position he
wanted to behind the startinz line but no part of his body
could touch the ground or go beyond the 1ine, On the
command to begin, the student ran as fast as he could until
he crossed the finish 1ine. The distance from the starting
line to the finish 1line was LO yards,

Instructions: The test was administered to two students at
a time. They were instructed to take their place behind
the starting 1ine and as the "starter" gave the signals,
"On your mark, Get set, Go", they ran as quiskly as they
could to the finish line, There were two judges at the
finish 1ine, each with a stop watch, to time the students
who were running. As the "starter"” said ™Go!", he lowered
his arm so the judges could begin the timing of the dash.

Scoring: The student's score was the time it took him to run
from the starting 1line to the finish line after the %"Gol"
aignal was piven, The time was racorded in secomds to the
nearest tenth of a second., As 3o0n as any part of the
runner's body orossed the finish 1ine, the stop wateh was
stopped, and the time recorded. (S5ee Pigurs 7 on the
following page.)
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Figure 7, The L0O=YTard Dash
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CHAPTER IV

TREATMENT A¥D INTERPRETATION OF THE DATA
Treatment of the Datas

The raw scores were taken from the score sheats
(Appendix A) and were arranged in freguency distributions
in order to facilitats their use, The frequency dlatri-
butions considered weras those of the fifth graders in
Brookings, South Dakota and Cedar Rapids, Iowa. Thase
distributions were then used in asrder to determine
statistical measures such as the arithmetic mean (hereafter
referred to as the mean) and the level of significance as
based on the chi square mthod.eh (Hersaf ter rafarrad to
as X2),

Based on the "Aasumed Mean"™ method of calculation as
described by Gmltt,as the means of ths various items in
the test battery were determined. The data was separated
for thas boys and the girla and the mean scores of each item
wera then computed for sach school, The formila used and

the meanings of the symbols wera:
MEAN = AM + £Lx' x 1
N

21‘Pclmu' 0. Johnson, "Procedures in Testing Statistical
Hypotheses®, W Methods in Research, second edition,
pp. 9L-96, Prentice~Hall, Inct lew York, .

2SHeu'y E, Garrett, "Measures of Central Tendency",

sg;g;ugiga n P%ehglogz and Bduecation, fifth edition « 35«38
ngman, %n a 0.3 New '!‘orE, I§58: g ’
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AMwee=Midpoint of the interval in which the mean is
assumed,

e~waSummation of:
fereaaTotal mumber of scoraes at each class interval,
XteesssDoviations of the midpoints of the different steps
measured from the assumed mean in units of class
intervals,
NeeesoNumber of scores,
jece==S8ize of the class interval.
Because of the skewednéss of the distributions, it was
necéssary to apply the X2 test as deseribed by Johnson,26 to
testing the hypothesis that two frequenscy distridbutions could

have come from the same homogeneous population, The formla

used and the meanings of the symbols can be observed below.27
x2 = %_ [ﬁ(ap)-uﬂ

p----s_.l—.-.-
(a+n')

Pmmmrie

Gee== 1 mims p

@==== Fifth graders from Cedar Rapids, Iowa.
a'=ee Fifth graders from Brookings, South Dakota.

n}---number of fifth graders from Cedar Rapids, Iowa,
n2eewNumber of fifth graders from Brookings, South Dakota.

26Johmon, log, cit.
2
T1bea,
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The degrees of freadom are raferred to as the mmber
of free variables in the distridution of the random variae-
bles connected with it, For sach rutricupn imposed upon
obsarvations, the mmber of degrees of freasdom is reducad
by one,28 In this study, the degrees of freedom (df) equal
the number of intervals in ths frequency distribution
mimus one,

In this study the significence was taken at either
the five per cent lavel or the oma par cent level. The
X2 table which gave tha probabllity of exceeding the tabu~
lated value of X2 for the specified mumber of degrees of
freedom can bs observed in Garrett.2? The mll }:L;«rpol.'r-hesi.a;30
was then applied to the test results.

28144, p. 140.
29garrett, op. eit., p. 450.

3%rv14., p. 213,
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Interpretation of the Data

By referrinz to Tablez I and II, ome will note the
actual differences for the boys and for the girls from the
two schools on various i{tems of the test. The tables show
the means, degrees of freadom, rasults of the X2 test and
the level of significance. The mull hypothesils was applisd
to the test rasults,

It is shown by Table I, that there 1z not a significant
difference beatween the boys of the two schools in the forward
berd, the standing broad Jusp, and the LO~yard dash, Ths
mill hypothesis was therefors accepted for these test 1tems.,
The boys from Cedar Rapids, Iowa were supsrior at the one
per cent leavel in the pull-up test item. The boys from
Brookings, South Dakota, were superior in the grasshopper
test 1tem at the ome per cent level and in sit-ups at the
five per cent levasl. In the latter four items, the mill
hypothesis was rejected and the differencess assumed to bs

real, (See Table I on the following page.)
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TABLE I. THE MEANS, DEOPEES OF FREEDOM, X2, AND THE
LEVEL OF SIGNIFICANCE
(FLfth grade boys)

-
Test 1tems ML M2 ar X2 Level of
(Brookings) (Cedar Fapids) significams
Forward band .82 0913 13 15,66 N,S,#
Standing broed 57.36 57.75 11 10.37 N.S .
Jurp
The grasshopper 53,66 140.72 11 77.09 .01
Pull~ups 2.53 3.80 12 48.80 Nl
8{t~-ups 32.21 28.63 12 26.17 .05
40~yard dash 6.80 6.86 12 10.47 N.8,.#

SV SoWot sIEnATTasnt.

It 18 shown by Table II that there is not a significart
difference betwesn the girls of thes two schools in the fore
ward bend, the standing broad jump, the bent-arm harg and the
sit-ups., The null hypothesis wae therefore accepted for these
test items. The girls from the Brookirgs schools were signi-
ficantly superior at the onse per cent level in the grasshopper
teat item and in the L0-yard dash test item. The mull hy-
pothesis for these two ltems was rejected and the difference

mssumed to be real. (See Teble IY on the following page.)
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TABLE II. THE MEANWS, DEGREES OF FREEDOM, X2, AHD THE
LEVEL OF SIGNIFICANCE
(Fi1fth grade girls)

Tast itams M e ar X2 Level of
(Brookings) (Cedar Raplids) £1gnificance
Forward bend 2.36 1.98 10 17,38 H,8,.#
Standing brosd 54.45 54,70 9 13.7h4 N.S,#
Junp
The grasshopper L9,21 43.77 8 51,36 .01
Eent-arm hang 21,LS on,22 10 17.27 ¥.8,.8
S1t~ups 21,72 22,92 10 11,37 N.8.#
14O-yard dash 6.71 7.28 11 37.73 .01

*n.s..‘!@t !18“11‘10‘ nt,

Tables IXII through XIIV show the rangas, frequency dis-
tributions, and the method of calculating X2 for the items
of the test. In Table ITII, the forward bend for boys, the
range 1s from a minus five inches to & plus five inchas for
the boys from Brookings; and from a mimus six inches to a
plus seven inches for the boys from Cedar Rapids. (3ee Table
IXI on the following page.)
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THE RANGE AND FREQUEKCY DISTRIBUTION OF THE
FORWARD BEND FOR THE BOYS

Int:g;:i: in a!l a pa.Eng_ ap
6.5 to  T. 0 1 1.000 1,000
S.5 to 6.4 0 N 1,000 l4 .000
4.5 to 5.l 1 25 .961 2l.025
3.5 to L. L Lo .909 36.360
2.5 to 3.4 7 95 «931 88.445
1.5 to 2,4 7 120 -9l 113.280

5 to 1,4 26 119 .820 97.580

- 5 to .U 13 62 .826 51,212

«1.,5 to = U 8 61 .88y 53.924

«2,5 to =1,} L 40 <909 36.360

=3.5 to =2.}4 1 35 972 3k4.020

=}4.5 to =3, 1 19 950 18.050

=5.5 to =l.l 0 6 1,000 6.000

«6.5 to =5.} 0 s 1.000 5.000

n® 72 nl 632 P=.898 £ ap569.256

In Table IV, which is the forward bemd for girls, the

range for the girls of Brookings i1s found to be a minus three

inches to a plus seven inches,

The same range, a minus three

inches to a plus seven inches, is found to be present for the

girls of Cedar Rapids,

(See Table IV on the followimg page.)



TABLE IV. THE RANGE AND FREQUENCY DISTRIBUTION OF THE
FORWARD BEND FOR THE GIRLS

Intox;i:ain at a p= ?’%._ ap
6.5 to 7.4 1 2 .666 1.332
S.5 to 6.4 2 6 750 4.500
oS to 5.l 10 12 545 6.540
3.5 to L.4 7 37 840 31.080
2.5 to 3.l 11 L5 .803 36.135
1.5 to 2.4 17 81 .826 66.906

.5 to 1.4 11 45 .803 36.135
- 580 .U 6 11 647 7.117
«1,5 to « .44 2 17 .89 15.198
«2.5 to =1.4 1 17 ol 16.048
«3,5 to =2.L 2 2 «500 1.000

n2 70 ol 275  B=,797 < ap221.991

In Table V, which is the broad jump test item for the
boys, the rangs for the boys of Brookings 1s found to be 71.5
inohes to 35.5 inches. The range for the boys of Cedar Rapids
1s found to be from 79.5 inches to 35.5 inches. (Sees Table V
on the following page.)
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TABLE V. THE RANGE AND PREQUENCY DISTRIBUTION OF THE
BROAD JUMP FOR THE BOYS

Intglg;t: in al a p= 'a"%'a'" ap
78-81 0 L 1.000 )y .000
=77 0 7 1.000 7,000
70-73 1 32 .969 31.008
66-69 N 61 938 57.218
62«65 17 101 .855 86 .355
58-61 16 127 .888 112,776
Sk=57 17 127 .881 111,887
50«53 10 78 .886 69.108
46=49 5 59 921 5h.339
42«45 1 18 U7 17.046
38«41 1 1) .933 13,062
34-37 1 7 875 6.125

2 13 ol 635 $=.806 Zap 569.924

Table VI, which shows the results of the broad jump
test item for the girls, i1s on the following page. The range
for the girls of Brookings is found to be from 71.5 inches to
39.5 inches, The range for the girls of Cedar Rapids is found
to be 71.5 inches to 35.5 inches. (See Table VI on the follow=-

ing page.)
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TABLE VI, THE RANGE AND PREQUENCY DISTRIBUTION OF THE
BROAD JUMP FORE THE GIRLS

Intg:zgﬁ: in at a p= ET%Ef ap
70-73 2 % o777 5.439
66=69 3 13 812 10,556
62-65 8 25 .757 18,925
58-61 19 L6 +707 32.522
SL-57 9 66 .880 58.080
50=53 20 Lo 666 26.640
L6=Y9 11 L2 .792 33.264
Lh2-L5 1 16 91 15,056
38-41 2 9 814 7.362
34=37 0 2 1,000 2,000

2 75 ol 266 P=.780 £ ap209.84Y4

Table VII, which shows tha results of the grasshopper
test 1tem for the boys, 1s on ths following page., The range
for tha boyz of Brookings is found to be from 32 times to 72
times in thirty seconds, The rangs for the boys of Cedar
Rapide 4a fournd to be from 17 times to 72 times in thirty
sesconds, (Table VIT is on the following page.)



TABLE VII, THE RANGE AND FREQUEKCY DISTRIBUTION OF THE
GRASSHOPPER TEST FOR THE BOYS

mems v 0 e @
70=Th 2 5 «T1h 3.570
65«69 3 23 .884 20,332
60-6) 11 3 «738 22.878
5559 16 43 .728 31,304
50=5 20 56 736 41,216
JS=U49 1y 60 .810 48.600
Lo=lly 2 77 97U 74.998
35-39 3 75 .961 72.075
30-34 1 57 .982 55.974
25-29 0 50 1.000 50.000
20-2) 0 1 1.000 41.000
15-19 0 y2 1,000 42,000

n° 72 ot 560 P=.886 £ ap 503.947

Table VIII, which shows the results of the grasshopper
teat for the girls, is on tha following page. The range for
the girls of Brookinga is foumd to be from 32 times to 67 times
in thirty secomis. The range for the girls of Cedar Rapids is
found to be from 32 times to 72 times im thirty seconda, (See

Table VIII on the following page.)
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THE RANGE AND FREQUENCY DISTRIEUTIOK OF THE
GRASSHOPPER TEST FOR THE GIRLS

S
T0=7L 0 6 1.000 6.000
6569 1 10 <909 9.090
60=-61 5 20 .800 16,000
55«59 7 11 611 6.721
50=5} 22 30 576 17,2860
L,S=19 19 a5 .568 14.200
Lo-hlh 9 27 750 20.250
35-39 217 .870 23.490
20-3) 2 92 .978 89,976

o2 69 w248 pe.782 £ ap=203.007

Table IX, which shows the results of the pullsup test

item for the boya, 18 on tha followimng page.

The rangs of

scores for the boys of Brookings is from zero times to 13

times., The range >f scores for the boys of Cedar Raplds is
(Sea Table IX on the following

from zero times to 25 timss,.

page,.)
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TABLE IX, THE RANGE AND FREQUENCY DISTRIBUTION OF THE
PULL-UP TEST FOR THE BOYS

Intervals a' . p";T%;‘ ap
2l~25 0 1 1,000 1,000
2223 0 2 1,000 1.000
20-21 0 10 1.000 10.000
18-19 0 s 1,000 5.000
16-17 0 1.000 6.000
1}-15 0 s 1.000 5.000
12-13 ') 15 .937 14,055
10-11 1 19 +950 18,050

8-9 L 3L .894 30.396

b=T 2 43 +955 11.065

4=S 9 68 .883 60 .04)

23 22 112 .835 93.520

0-1 32 263 .888 233.54k
FEA A eT——— e

e 72 nl 578 $=.889 < ap 513.67L

Table X, which shows the results of the bent-arm hang
teat 1tem for ths girls, 1s on the following page. The range
of scores for the girls of Brookings 1s from 4.5 seconds to
104.5 seconds, Thé range of scoras for the girls of Cedar
Fapids 1s from §|,5 seconds to 7h.5 seconds, (See Table X on
the following pags.)



TABLE X, THE RANGE AND FREQUENCY DISTRIBUTION OF THE
BENT=-ARM HANG FPOR THE GIRLS

47

Interval al & —"%5- ap
100-109 § 0 .000 .000
90=99 1 0 000 .000
80-89 1 0 .000 +000
70«79 2 1 .333 «333
60-69 1 6 .857 S.142
50-59 1 11 916 10,076
L40=}9 3 2L .888 21,312
30-39 L 28 .875 2l,,500
20«29 12 41 o773 31,693
10-19 22 77 777 £9.829
0=9 2y 90 .789 71.010

2 72 nt 278 P=.794 % ap223.562

Table XI, which shows the results of the sit-up test

item for the boys, is on the following page.

The range of

scores for the boys of Brookings is from 7 times to 47 times.

The range of scores for the boys of Cedar Rapids is from 2

times to 62 times,

(See Table XI on the following page.)



L8

TABLE XI, THE RANGE AND FREQUENCY DISTRIBUTION OF THE
SIT-UP TEST FOR THE BOYS

Interval at a p-“__r%. =
60-6l 0 1 1.000 1.000
55-59 0 1 1.000 1.000
50=5L 0 8 1,000 8.000
45=49 1 20 .952 19.040
o=l 12 48 .800 38.400
35-39 23 106 821 87.026
3034 16 117 .879 102.843
2529 7 95 «931 88.445
20=2}; 5 107 .955 102,185
15-19 Y 83 .922 76.526
10=1l 1 40 .975 39.000

5=9 1 13 .928 12,064
O=ly 0 13 1.000 13.000

n? 73 ol 652 $=.899 £ ap 588.529

Table XIX, which shows the results of the sit~up test
item for the girls, is on the following page. The range of
scores for the girls of Brookings is from 7 times to 37 times.
The range of scores for the girls of Cedar Rapids ims from 2
times to 52 times. (See Table XII on the following page.)
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TABLE XII, THE FANGE AND FREQUENCY DISTRIBUTION OF THE
SIT-UP TEST FOR THE GIRLS

Interval alt a p= ?":T ap
50-5) 0 1.000 1,000
45=49 0 1 1.000 1.000
Lo=LY 0 6 1.000 6.000
35«39 2 1y .875 12.250
30-34 7 52 .881 h45.812
25-29 17 50 «Thé 37.300
20-2Y 20 52 .722 37.54Y
15=19 13 48 786 37.728
10-1l 8 40 .833 33.320

5«9 L 9 692 6.228
Ol 0 6 1.000 1,000
27 o279 B=.797 £ ap210.182

Table XIII, which shows thes results of the LO-yard dash
test 1tem for the boys, is on thes following page. The range
of scores for the boys of Brookings is from 5.8 seconds to
8.2 seconds, The range of scores for the boys of Cedar Rapids
is from 5.5 seconds to 9.1 seconds. (See Table XIII on the
followirng page.)
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TABLE XITI. THE RANGE AND FREQUEKCY DISTAIBUTION OF THE
L4J0=YAED DASH FOR THE BOYS

Interval a' a p= ;1%;_ ap
9.0+9,2 0 7 1.000 7.000
8.7=8.9 0 3 1.000 3,000
8.4=8.6 0 9 1.000 9.000
8.1=8,3 1 1y 0932 13,062
7.8=8.0 1 27 <96l 26,028
Te527.7 7 39 847 33.033
T.2=T.4 11 L6 .807 37.122
6.9=7.1 13 99 .883 87.417
€.6+6.8 12 89 .881 78.409
6.3=6.5 12 97 .889 86.233
6.0=6.5 6 63 «913 57.519
Se7=5.9 6 a3 «793 18.239
S.4=5.6 0 10 1.000 10,000
2 69 nt 526 B=.88) Z apli37.062

Tables XIV, which shows the results of the 4O-yard dash
test 1tam for the girls, 1s on the following page. The range
of scores for the girls of Brookings is from 5.8 ssconds to
7.9 seconds. The range of scores for the girls of Cedar Rapids
18 from 5.8 seconds to 9.1 seconds, (See Table XIV on the
following pags.)
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TABLE XIV, THE RANGE AND FREQUENCY DISTRIBUTION OF THE
L4O~YARD DASH FOR THE GIRLS

Interval e a paz-ﬁ-:-. ap
9.0=9,2 0 5 1.000 5.000
8.7=8.9 0 3 1.000 3.000
8.4=8.6 0 10 1.000 10.000
8.18,3 0 1L 1.000 14,000
7.8«8,0 2 31 «939 29.109
Te5=7.7 3 23 .885 20,355
Te2=T:h4 9 26 «TL3 19,318
6.9=7.1 10 39 « 796 31.04Y
6.6=6,8 15 38 «TL7 27.246
6.3=6.5 18 23 561 12,903
640=6,2 9 10 .526 5.260
5.7=5.9 2 1 «333 «333
n® 68 nl 223 P=.766 Z apl77.568
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The Towa Teat of Motor Fltnemss

Forward bend:

Figure 8 shows that the fifth grade girls of Brookings,
South Dakota had the best resulte in the forward bend with an
average reach of 2,36 inches below their standing level.
Following the fifth grade girls of Brookings, were the fifth
grade girls of Cedar Rgplds, Yowa with an average reach of
1.98 inches below their standing level,

The means of the fifth grade boys of Brookings, South
Dakota and tha fifth grade boys of Cedar Rapids, Iowa, fell
below that of the £ifth grade girls, indicating that the
flexibility of the boys 1s less than the flexibility of the
girls. (See Pigure 8 on the following page.)

Standing broad jump:

Figura 9 represents the means of the fifth grade stu=~
dents from Erookings, South Dakota and Cedar Rapids, Iowa in
the standing broad jump. It can be seen that the fifth grades
girls are about equal in jumping ability. The distanse the
boys were able to Jump was slightly greater than that of the
girls; however, the boys from the two schools wers about
equal in their ebility to jump. (See Figure 9 on tha following
page.)
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2.5
2.36

.82
Br, girls
C.R. girls
.91 Br. boys
K C.R. boys

Pigure 8, A Comparative Graph of the Forward Bend Test Item
Showing the Results of the Mean for the Boys and Girls
of Brookings, South Dakota and Cedar Rapids, Iowa,
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sh.h4s Br, girls
C.R., girls
Br. boys
5).70 C.R. boys
57.36

57.75

Pigure 9., A Comparative Graph of the Standing Broad Jump Test
Showing the Results of the Mean for the Boys and Girls
of Brookings, South Dakota and Cedar Rapids, Iowa.
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The grasshopper:

Pigure 10 represents a comparison of the means of the
fifth grade students in Brookirngs, South Dakota and Cadar
Rapids, Iowa, on the grasshopper test item. The fifth grade
students of Brookings were guperior to the fifth grade atudents
in Ceda™ Rapids in this test 1tam, The fifth grade girls of
Cedar Rapids scored slightly higher than did the fifth grade
boys of Cedar Rapids, (See Figure 10 on the following page.)
Pulle-ups:

Figure 11 18 a comparison of the means of the fifth
grade boys from Cedar Wapids, Jowa, and the fifth grads boys
of Brookings, South Dakota. The figure shows that the boys
of Cedar Rapids are superior o the boys of Brookings in the
pulleups, The mean score of each school was relatively low
for this test. The boys of Cedar Rapids were ables to do an
average of 3,8 pull=ups while the boys of Brookings were able
to 4o an average of only 2.53 pulleups, (See Figure 11 on the
following page,)

Bentearm hang®

Figure 12 shows the mean results of the bent-arm hang
for the fifth grade girls of Brookings, South Dakotz amd Cedar
Fapids, Iowa., The results showed that the maan of the fifth
grade girls of Brookings was slightly highe* than the mean of
the fifth grade girls of Cedar Rapids, but they were mnot enough
to give significance to the differemce. (See Figure 12 on the
following page,)
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50 55

45 .
\\\R 49.31
Br. girls |
377 C.R, girls m

——— _ 153.7

_Br. boys
ko.72 C. R, boys

0 35 Lo

Figure 10, A Comparative Graph of the Grasshopper Test Item
Showing the Results of the Mean for the Boys and Girls
of Brookings, South Dakota and Ceda™ Rapids, Iowa,

0 115 2.0 2.5 3.0 3.5 L.o 4.5
Br, boys -

2.53 C.R. boys

3.80

Figure 11, A Comparative Graph of the Pull-Up Test Item
Showing the Results of the Mean for the Boys of
Brookings, South Dakota and Cedar Rapids, Iowa.

0] 18 19 20 21 22 23
\\\\ 21.45
20,22 Br, girils
C.R., girls

Figure 12, A Comparative Graph of the Bent-Arm Hang Test Item
Showing the Results of the Mean for the Girls of
Brookings, South Dakota and Cedar Rapids, Iowa.
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81t-upa:

Figure 13 sghowa the mean results of the sit-up test
ftem for the fifth grade students of Brookings, South Dakota,
and Cedar Rapids, Yowa. It can be seen that the boys scored
higher than the girls on this test 1tem. The boys uf Brookings
achieved the highest mean mcore, while the girls of Brookings

made the lowest mean score., (Eee Figurs 13 on the following

page. )

LO=yard dash:

Figurs 1 48 a comparison of the msama of the fifth
grade studemts of Brookings, South Dakota amd Cedar Rgpids,
Towa in the lO~yard dash. The girls from Cedar Fapids had
the slowest time while the girls of Brookings had the
faatest time. The time for the boys from ths two schools
wad only slightly slower than that of the girls of
Brookings, (See Figure 14 on the followinmg page.)
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0 20 22 2, 26 28 3 32 3 36
Br. girls
C.R. girls
Br. boys
C.R. boys
22,93
32.21
28.63
Pigure 13, A Comparative Graph of the Sit-Up Test Item
Showing the Results of the Mean for the Boys and Girls
of Brookings, South Dakota and Cedar Rapids, Iowa,
0 6.0 6.2 6ﬂh 6.6 6ﬁ8 7.0 7.2 7,h 7:6 7.8

6.71
7.28
6.80
Br, girls
C.R. girls
6.86 Br. boys
C.R. boys

FPigure 1. A Comparative Graph of the 0-Yard Dash Test Item

Showing the Results of the Mean for the Boys and Girls

of Brookings, South Dakota and Cedar Rapids, Iowa.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary

The Iowa Test of Motor Pltness was administered to the
ten and eleven year old fifth grade students in the elemsntary
schools of Brookings, South Dakota and Cedar Rapids, Iowa,
The students in Cedar Rapids had an average of ons hundred
mimtes of physical education per week, and the students of
Brookings had an average of sixty mimutes of physical eduoa-
tion per week,

Standard statistical procedures were used to determine
the significance of the results. The raw scores were placed
in frequency distributions and then the means and the levels
of significance wers completad in turn,

Conclusion

From the data obtained in the study, the following
conclusions have bean showns

l, The fifth grade boys of Cedar Rapids, Iowa were
sigm ficantly superior at the one per cent level to the
fifth grade boys of Brookings, South Dakota in pulleups,

2. The fifth grade boys of Brookings, South Dakota
were significantly supsrior in the grasshopper at the one
per cent level and in the sit-ups at the five per cent
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level to the fifth grade boya of Cedar Rapids, Iowa,

3. No significant difference between the fifth grade
beys of Brookings, South Dakota and the fifth grade boys of
Cedar Rapids, Yowa was notad for the forward bend test item,
the standing broad jump teet item, and the LO~yard dash test
itenm,

li, The fifth grede girls of Brookings, South Dalota
wora significantly superior at the one per cent lavel to the
fifth grade girlis of Cedar Rapids, Iowa in the grasshopper
test 1tem and in the L0-yard dash test item.

/.,

S. Thers was no significant differsnce betwsen the means /

of the fifth grade girls of Brookimgs, South Dakota, and the
fifth griade girls of Cedar Rapida, Iowa i{in the forward band
teat {tem, the standing broad jJjump teat item, the bent~arm
hang teat item, and the aiteup teat item,

6. The students in the fifth grade of Cedar Rapids,
Towa were significantly superior to the fifth grade students
of Brookirga, South Dakota on only ome teate«the pulleup
teat 1tem for the boys; whereas, the students in the fifth
grade of Brookinmgs, were significantly superior to the fifth
grade students of Cedar Fapids on four test items=~the grass-
hopper and the siteup test items for thes boys; and the grass-
hopper and the LO-yard dash test items for the girls,

7. Prom the standpoint of physical fitness as deter-
mined by the Iowa Test of Motor Fitness, the fifth grade
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students of Brookings, South Dakota, who receive sixty
mimtes of payesical edusation imstructlon per week, appear
to be as physically fi¢ as the fifth grade studernts of
Codar Rapids, Iowa, who receive one hunired mimmteas of

physlieasl education imatruction per week,
Recommendations

After ths complation of this satudy, the author fesls
that the following Tecommeandations are justified:s

1, That the physieal sducatlion programs of the two
cities 1in this study be avaluated mnd compared,

2., That more South Dakota schools ba given the test
and comparisons made,

3. That similar comparisons be made in other grades.

Lo That sll schools use & testing program in physical
education to evaluate thé physical fitmess of the students,
It gives factual avidensce which can be used to motlvate

improvemant of the physical sducation pragram,
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THE YOWA TEST OF MOTOR FITNESS

Name Age Sex Grade
(lant) (TIrst)

Birth Date testad

(month, day, year)

Fame of =Echool

¥umber of Phy., Ed, clemsses per week Length of class

FPorward Bendooooooo.o'ooo.oooo.oooos )
Standing Broad JumMPesecscccssoccccse » 2

The GPIHShOppmroocoooooooooooooooo.o o
Pull-upﬂ (for bﬂyl)coooooooo.ooo.ooo °

Bent=arm H’nﬂ (for EirIS)ooooooo.ouo seconds,

Eit'upl....o..o...o......o......o... L]

hO-ylPd AB8N,ceccss00css0cvosnscinee Beconds,
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THE IOWA TEST OF MOTOR PITNESS

The Iowa Test of Motor Fitness 1s designed to help
each school evaluate the physical status and capacity for
motor activity of each boy and girl, It 1s designed for use
of pupils in grades four through twelve.

GENERAL ADMINISTRATION

It 1s suggested that the tests ba given on two or three
different days; however, this procedure is flexible, Consider-
ation should bes given for the nature of the tests. 1In the
grades whers the boys and the girls are in class together, the
tests should be so divided that those which are identical for
boys and girls are given one day, and those which are adminis-
tered differently for boys and girls are given on different
days. Some of the tests are given indoors, others must be
given out-of-doors, a factor that might i{nfluence the plan
for administering the tests, A possible plan might be:

First day: Standing broad jump
Shuttle run

Second day:S81iteups#
Forward bend
Grasshopper#

Third day: Pull-ups (for boys)#
Bent~arm hang (for girls)#
}j0=yard dash

In the above design, the tasts would doubtless not take an
entire class period. The tests have also been planned to
require the minimum of equipment. All tests can be administerad
by tha teacher alone or with the help of trained student assist~
ants, If class time 1s axtremely limited and a shorter battery
of tests 1s needed, use tests which are starred. (#) They
could be completed in one lesson.
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SIT-UPS

Capacity Involved: Strength and endurance of abdominal muscles,

Equipment Needed: Stop watchj preferably done on mat or turf,
but may be done on the floor,

Startirg Posttion: Assume a hook sitting position with feet
flat on the floor, back stralght, With elbows pointing
forward, interlock fingers of the two hands behind the
neck, When the trunk is leaning slightly forward,
bring the feet back until the knees and elbows touech,
The partner places hands on tog of performer's feet and
holds them firmly in the position determined by elbow
and knee contact, Performer then lies back on the
floor to awalt the starting signal, keeping the fingers
clasped behind the neck, and elbows pointing up.

Instructions: On signal, "Ready, Gol" Lift trunk far enough
tottouch the point of the elbows to the knees and re~
turn to the backelying position (back, but not head
touching). You may stop, rest, and restart if you
wish; but there is a one=mirute time limit so you
should keep going 1if possible.

Score: The mumber of times the pupll comas %o & littilﬁ position,
with elbows touching the knees, in one mimute, (2 min-

utes for boys in grades 10, 11, and 12,)

Instructions to Test Adminlstrator: Trunk flexion should bs
encouraged throughout the test; the head should be
held forward at all times, ' In this position the use
of the abdominal muscles is facilitated, and safety
in returning to the lying pesition 18 esnhanced,

The fingers nmust be kept in position behimd the neck

at all times or the sit-ups do not count. The elbows
should be forward at ell times to prevent substitution
of arm momentum for abdominal action. Swinging the

arms forward, disqualifies the sit-up. The partner
should hold the feast firmly, The partner's hands should
be on the instep, arms straight, and shoulders over

the handsa,
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STARDING EROAD JUMP

Capacity Involved: Power in the legs and coordination,

Equipment Needed: Indoorse~-mat which should be marked with
lines at two=ineh intervals, Outdoorse--jumping pit,
take~off board or take«off line near pit; measuring
tape, Pupiles should wear rubber-soled shoes,

Starting Position: Stand with feet parallel and toas juat
behind the front edge of the take-off board aor the
take=off line,

Instructions: Take~off from both feet simultaneously; Jump
as far forward as possible., The score is the distance
from the edge of the take~off line to the nearest
point touched by any part of the body. The best of
three trials will be counted,

Scoret Measure, at right angles to the take=off line, from
the line to the nearest polnt of contact on the mat
or pit, Measurement should be to the nearest half
inch, If the three trials are taken in succession,
only the longest of the three need be measured, The
marked mat makes possible the instantaneous reading
for each jump,

Instructions to Test Administrator: Prolininnr{ suinging of
arms and flexing of knees are permissible providing
the feet are kept in place on the board until the
actual take=off, Be sure the performer understands
what is to be done., When the test is given indoors
on a mat, the take=off may be taken from a wooden
block or a beat board, or from the mat if it islarge
enough to prevent slipping, Comparisons from year
to year should always be under identical testing
conditions,
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SHUTTLE RUN

Capacity Imvolvads Agllity.

Bquipment Neededs Stop watch; two one~inmch lines marked on

the floor, fifteen feet between their inside edges.

If this test 1s t0 be administered to each student
individually, the lines need be only about five feet
long. The test may be scored by students, in which
case the lines should be extended the length of the
gymnasium and about six feet should be allowed for
each student, Sufficlient lines will permit adminise
tration of the test to all students by two repetitions,
partners scoring.

Starting Position: Stand in any position you wish with your

toes behind the line,

Instructions: On the signal, "Feady, Gol" Rum forward toward

Score?

the other lins 15 fest away until oms foot 1s omn or
over the line, Turn and run back toward the starting
line until one foot is on or aver the line., Rep=at
as rapldly as possible until the signal to stop is
glven,

One point 13 given for each oms-way trip during & 15
second interval, (Two points for & round trip,)

Instructions to Test Administrators Either a run or a side

step 1s permissible but the foot must reach the line
before the student reverses his direction, Be sure
the partner understands that he does not count the
trip that 18 cut short without touching the line, or

& trip that 1s in process when the final whistle blows,
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PORWARD BEND

Capacity Involved: Flexibility.

Equipment Needed: Use two 18e-inech pleces of a yard stick, or

two narrow strips of wood marked in halfeinch inter-
vals, Mount the two strips on the front of a stool,
platform, lowest plank of the bleachers, or the bottom
step on the stairs, The inside edges of the two
strips should be five inches apart and should extend
exactly nine inches above the levél of the platform
and nine inches below the level of the platform, It
is preferable to mark the deviation in inches from the
platform level, those above being marked minus, Use
another ruler or small strip of wood as a gulde to
determine the point reached by the fingers,

Starting Position: With your feet parallel and your toes

immediately behind the vertical mariers, stand on the
rlatform,

Instructions: Let the arms, trunk and neck relax and hang

Beoras

forward, fingers moving down in front of the markers.
Reach down slowly as far as possible, the finger tips
of both hands moving along parallel and equally down
the two markers, The kneee must be kept straight, Ths
gscore is the lowest point reached and held momentarily
by the finger tips,

The extra ruler or plece of wood 1s held horizontally
against the finger tips, In order to measure the lowest
position held by the performer, read score to the
nearest half-inch, indicating & minus score if the
lowest point reached is above the platform level, and

@& plus score if the point is below the platform level.,

Instructions to Teat Administrator: The most common error is

bending the knees, The knees must be watched at all
times, A student assistant may wateh for this error
and slso be available in case the performer loses
balance., The test administrator should sit on the
floor, in order to be as near- the level of the reach
ee possible, The horizontal ruler aids in the accuracy
of scoring. Be sure that the ruler is level and that
both hands are reaching equally, Do not permit a bobbing
action; the measurement must be made for a sustained
reach, Tt 1s preferable to have vertical markers with
platform level marked zero and the plus and minus de=
viations indicated, These markings may be painted over
the numbers on the yard stick, The subject may take
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two or three relaxed "practlce warm-up" trials im-
madiately before the trial which is measured.
Emphasis should be on relaxation and a prograssively
greater reach, The teat may then be sdministered and
the best of two trials be recorded,

THE GRASSHOPPER

Capacity Involved: Endurancs,

Equipment Needed: Stop watich (mats optional),

Starting Position: Assume m squat sitting position; bemd fore

ward and place the hands, shoulder-width apart, just
in front of the line of the knees; extend one leg
backward (thls raises the hips slightly and pute more
welght on the hands), Thes chest should be resting on
the forward knee.

Instructions: On the signal, "Ready, Gol"™ Exchange the posi=-

fecore:

tion of the legs and continue as rapidly as possible,
Both feet must leave the floor at each exchange, The
forward thigh must touch the chest each time the thigh
is brought forward, Continue until the sigral to stop
is given, You may rest 1f necessary, and restart
provided that during the rest the body is supported in
the starting position,

One point 18 glven for each change during the tims ine
terval, The time is thirty seconds for girle of all
agesy thirty secomnds for boys in grades 4, 5, and 6, and
one minute for boys in grades 7 and up,

Instructions to Tast Administrator: Students may be used to

help score this test but they must be carefully
trained on judging the form, The following errors
discount the jump3 thigh mot touchinz the chest, rasar
leg not fully extended, sliding the feet during ths
exchinge ( the movement must be a jumping action).
Careful instruction and practicing of the judgimg of
the form before the test is adminiastered will minimige
the srrors during the tast,



THE }j0-YARD DASH

Capacity Imvolved: Spesd.

Equipment Needed: Stop watchj a straighte-away, preferably
outdoors, A running track may be used, or a good
turf, The test may be given indoors if speacn is
sufficient, Runners should have rubber soled shoes;
spikes and cleats are not permitted. The distance
in grades }j through 6 is LO yards, The distance in
grades 7 through 12 1s 50 yards,

Starting Position: Assume any position you wish behind the
starting line, No part of the body may touch the
ground on or beyond the linme,

Instruetions: On the signal, "Get set, Remdy, Gol", Run as
fast as you can until you have crossed the finish
line,

Beore: The score is the time to ths nesrest .1 sscomnd from
the starting signal until the runner reamches the
fimMeh line.

Instructions to Test Administrator: This test should be
administered to the students individually, but if
the students are ready, they can run rapldly one
after the other, This should be administered ace
cording to track rules, that is, the starter gilving
the runner the signals and simultaneously sigm2lling
the timer, who is stationed at the finish line, The
timer should be stationed at the finlsh line, and
should stop the watch when any part of the runner
crosses the line, The use of a yarn or finish tape
will add to the accuracy of the scoring,

73



7k

PULL-UPS (for boys)

Capacity Involvedt Arm strength.

Equipment Needed: Hori{zontal bar (or substitute such as
doorway gym bar, side of parallel bars or horizontal
ladder, or cross~bar on outdoor playground squipment).
Bar must be above the reaching height of the students.

S8tarting Position: Grasp the bar with palms toward the face
and hands shoulder-width apart, Hang in a fully exe
tended position (i{.e., arms and body straight).

Instructions: Lift yourself up until your chir is abové the
level of the bar, lower to starting position again,
Repeat as meny times as possible., Action in both the
upward apd downward direction must be samooth and con-
timous, No Jerkimg or body swinging is psrmitted,

Scoret One point is scored each time the chin goes above the
bar providing the upward movement was done smoothly
without kip or swing,

Instructions to Test Administrator: It is preferable to
adminlster the test to each student individually
because the form in which it 1s done must bes judgad
carefully. Tha boy should be dropped when he can
no longer continue in good form,
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BENT-ARM HAWG (for pgirle)

Capacity Tnvolved: Arm strangth.

Equipmant Needed: Stop watchjy horizontal bar (or substitute
such as a doorway gym bar, side or parallel bars or
horizontal ladder, top round of stall bars, or crosse
bars on outdoor playground equipment). The height of
the bar should be adjusted so that the bar 1s Just
above the top of the performer, If the bar 1s higher,
a stool or box should be used for the performer to
start from, A height of more than one foot above the
pupilts head 1is not recommended,

Starting Fosition: Grasp the bar with palms toward face mnd
shouldaer-width apart,

Instructiona: Spring upward and bend the arms so that you ars
hanging with the arms fully bent aind the chin 18 abovas
but not touchimg the bar. Stay in this position as
lorg as posalble,

Secoring: The wateh is started whan the correct position is
assumed, &nd stopped whan the chin drops below the level
of the top of the bar,

Instructions to Test Administrator: If neceéssary, assistance
may be glven the performer in getting up to the hanging
poeition. The arm may be sxtended across the performer’sa
legs 1f the legs start to swing. Watch the chin care-
fully and sese that 1t 12 not resting on the bar., This
teat may also ba given to younger boys who are urable
to do pull-ups, This test, and the slow lowaring of
the body at the ond of the test, will help to develop
the strergth neesded for the pulle-ups., Older girls who
can do pulle-ups may ba permitted to do so,
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If you need additional help in understanding the
testing material and procedure, the Audio-Visual Bureau of
the Stat Unlversity of Towa, Towa Cilty, Towa, has avallabls
@ film that shows the proper administration., This film was
made with the cooperation of the State University of Towa
and theIlowa Association for Health, Physical Education and
Recreation,

Teste should be given once a year at approximately the
same date each year. Whether they are given at the beginning
of the school year or at the end will depend upon your reason
for giving the tests and the use that is to be made of them,
A test glven in the fall is more halpful for diasgnostic pure
poses than one given the previous spring, though either may
serve that purpose., If the main purpose in giving the tests
i1s evaluation of the year's physical education program, then
spring 1s the most appropriate time for giving the test.

Porm for all tests should bs taught befora tha tests
are given, g0 that on the testing day errors will bs avoilded
and 1ittle time will be spent in giving impstructlions.

In the interesta of a varied program and ons that
appsals to the studentz, traiming in the capacitiss involved
should bs provided in many ways other than in doing the teats
as such.

If tests are to be mesaningful, they should elicit
miximum affort from the studenta. Tha way in which they ars
presented is important; your intersst and enthusfasm will be
helpful, Give ancouragement to averyone befors and durling
the testa,

The tests should be given only to those pupils who
have bean approved medically for unlimited activity. Tests
should not be given to pupils who are 111, (including such
allments as hay fever or colds) or who are convalescing from
1llness or accidents,

Previous practice and conditioning should bs provided.
Student leaders may be trained to help administer the tests,
thereby reducing class time needed. With junior or snior
high students, partmers may officiate as scorekespers after
they have practiced on the form and the administration of the
tests., Imdividual score cards will bs used if partners score,
squad cards 1f leaders do the scoring and class score sheets
1f a teacher doss the scoring.
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