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CHAPTER I

INTRODUCTION

The farm family has been recognized by many as a hardy lot
who could endure a hard life and strenuous labor. On the other hand,
city people have been thought of as being weaker because of a life
less demanding.

In the past it has been accepted generally that the rural boy
was superior to the urban boy in over-all physical strength, The rural
boy has been stereotyped as a big, muscular individual with a strong
back snd a week mind. The town boy, on the other hand, has seldom
been ssnsidered as an exceptionally strong individual,

Throughout the years the farm and city families have led
different types of lives. The farmer hss Been more dependent upon
himielf while the city man has been mire dependent upon others,

The machine age has greatly changed the type and amount of
work a man has to perform en the farm., The grest influx of machinery
since the turn of the century has tended te create less wurk for the
farmar. This, in turn, meant less work for his children. Such things
as chopping wood, pitching hay, and mewing alfalfa, wvhich used ta be
a major part of farm work, have beem greatly changed due to the in-
creased use of machinery. It is pessible that the absence of such
manuzal tasks has affected the strength of the rural youth,

This incresse in mechanization and automation has comsiderably

altered the lives of both rural sad urdan people. This change has




created more time-saving devices, a decline in physical labor, and
an increase in leisure time. As a result over-all rural and urban
living is more closely parallel than ever before.

The general consensus has been that rural people are oute
standing examples of healthful 1iving.

Rogers tells us that there is a definite correlation between

health and strength.l

This thesis, therefore, has been designed to
compare one phase of health in rural and urban boys, nemely that of

strength,

Statement of the Problem

Many strength test® have been administered to city and famm
boys but very few comparisons of the two groups have been made. Their
differing physicel abilities have been 2lmost completely ignored. The
problem of this thesis is to compare the strength of urban and rural

boys as determined by the Rogers Physical Fitness Index.

Sub- Prob1=

Araas which will be considered in the comparison of strength
and fitness between urban end rural youth are as follows:
1. their respactive scores on the Physical Fitness Index;

2. their respective scorss on the Strength Indax.

lFredlrick R. Rogers, "The Significance of Strength Tests in
Revealing Physical Conditions,” Hesearch Quartaerly, vol. 5, 43-46,
October, 1934,




3. their performances with respect to #ach item in the Strength
Indexg
4. helighty

$. weight,
Delimitations

/_gcrtain factors existed which possibly influenced the cons
clusiveness of this studyj? It wae limited to subjmcts taken from one
geographical area and to the use of only two age groups (ages 12 end
15). Tha study was also limited to the comparison of growth and mature

ity factors, items of stramgth, and the Physical Fitness Index.*

The genaral limitations of all testing procedures and methods

arg well summed up by McCloy in his statement that:

Ho ona test can measure everythinz in the physical
education program . . . each test has its specific uses and
its definite limitations . . . so that sach type of measure-
ment will be used only for the purposes for which {t is
adlpt-d.2

2charles H. McCloy, Tests and Measurements in Health and
Physical Education, p. 2, F. 5. Crofts Company: New York, 1939,

*Hereafter referred to as P.F.I.




CHAPTER 11
HISTORY AND PREVIOUS RESEARCH

The precise meanurement of strength has been the concern of
scientists during the past 250 years, An historical eccount of the
origin and development of inatruments to measure the strength of humen
muscles has been provided by Hunsicker and Donloy.3 The first study
of its kind was reported in 1699 by De Le Hire, a French scientist,
Since that time, numercus instruments have been designed and many
studies have been made in an attempt to measure man's strength. Prior
to the latter part of the 19th century, tests used to estimate end
predict physical performance were primarily anthropometric in nature.
Sargent and Martin realized the need for a test that would give a
higher relationship to physical pcrfommcc." Thus, the first strength
test was originsted.

Physical educators and health officials have long racagnized
the need for adaguate muscular strength in the human body. Rogers
summarizes the opinion of many physical education people in the follow-
ing paragraphi

The positive and very high relation of muscular stramgth to
general health, physical fitness, or capacity for activity cam

3llmuhltu' and Donlsy, "Instruments to Measure Stramgth,®
Research Quarterly, vol. 16, 408-420, December, 19535.

‘Lorm and Yocom, Mmg;g; and Evaluation lg;u
%* and Recrestion Education, p. 77, C. V. Mosby ci? Louis,



hardly be questioned. With no strength there can ba no
physical activity; moreover, whem muscular strength is

iovw, all other life functions are handicapped. One can
hardly see as much, hear as much, meet as many people,

or contribute as much to social life when one is cone
tinually fatigued by the most ngcesssry activities of
1ifee-ecating, digestion, attention to environment, and

the physical movements incident upon travel from one group
or surroundings to another., The relation of organic condie.
tions is just beginning to be recognized; but experiences
are multipliad which reveal beyond per adventure, the truth
of the following rules Practically every change in the cone
dition or functioning of tha vital organs has a correspond-

ing change in the condition of functioning of voluntary
ruscle,

Stefnhaus says that an individual's muscles become larger and
therefora stronger as a result of exercise, Only exercise which im
heavy enough to tax & muscle to its limit will stimulate muscles to
grow larger and correspondingly scrnngar,6

The result of poor muscular stremgth is explicitly explained

by MoCloy when he states that:

Individuals vho are twinty-five percant overweight, or
individuals vho have only fourefifths of the normal amount
of muscle for given veights suffer certain hardshipa, The
under-muscled individuals tire easily, and this fatigue is
cumul ative to complete exhsustion., The overweight individe
uals carry too great a load for the muscle structure of thair
bodies. Thus muscle efficiency is lessemed, becauss Eha
efficiency of the muscle contraction is ralated to the muscle
load., A muscle vwith & light load operates more effectively
than one that is averloaded. This overload so leads to
fatigue, and constant fatigue becomes a haalth hmdicl!.
in that fatigued individugls ars more liable to colds.

SFrederiak 1. Mogers, "The Significance of Strength Tests

in Revesling Physical Condition,” Resesrch Quarterly, vol. 3, &43-44,
Octobder, 1934,

6Larson and Yocom, 9p. ¢it., p. 77.

Tcherles H. MeCloy, "The Apparent Importance of Arm Strength
in Athlstics,” Research Qusrterly, wel. 3, 3-10, March, 1934,



The Intercollegiate Strength Test, originated by Sargent and
Martin, was highly recognized and extensively usad uatil World War I.
In 1925 Frederick Rand Rogers presented s revised streangth test vhich
chinged one item and included a different method of scoring for other

items ..

Rogers also published norms for his test. A nusber of studies
followved which supported Roger's eriginal conclusion of the signifi-
cant relationship of stremgth to gcncui athletic ability.

McCloy believed that streagth tests have two important uses

in gur program of physical educstion: first as indices of health or

general physical cendition, and second, as predictors of potentisl

general motor ability or general athletic nbtuty.g

Tharvughout the histery of strength testing, physical educetors
have been coucerned as to whst part of the body or what mmscle groups
should be measured to get a realistic picture of total bady stremgth.

Wendler mede an anslytical study of a large battery of streagth meas-

urements to determine the muscle groups that are most valuable for

predicting total etremgth. He oconcluded with the followiag:

1. The sum of the strength of four muscle greups--the thigh
flemors, the leg sxtensors, ths arm flemors, and the
pectoralis major--gives a highly relisdble predictioa of
total strength of men.

2. The strength of six muscle groups--the thigh exteansors,
the thigh fiexors, the leg extenseors, the deltoids, the

Syredsrick 1. Rogers, "Thysical Capacity Tests in the
Adainistration of Physical Rducation,” Contributiens teo Riucstien
Eo. 113, Teschere College, Columbia Univereity: WNew York, 192S.

%c.u. moCley, gp. git., ». 5.




pectoralis major, and the hand flexors-~when properly
combined will predict total strength of woman with
spproximately the same degree of reliability as the
men's battery does for men.

3, The above batteries are almost as valuable for the
pradiction of total strength as the entire Intercollg-

iate Strength Test and have the nfged advantage of
requiring no expensive apparatus.

Strength Tests

Rogers' Strength Index and Physical Fitness Index

Rogers, in creating the P.F.1., was orijginally concerned with
devising only a single test which was valid, reliable, and simple to
compute, for the purpose of predicting general athletic ability. ¥iis
study wvas extended so that the final score, the Strength Index,* was
related to a norm basad on age, weight, and sex. The S.I. was usad in
deriving a quotient, the P.F.lI., which he considered a measure of
relative strength and an essential element in general physical fitnass,

The P.F.I. consistad of four muscular strength tests (Right Grip,
Left Grip, Leg Lift, and Back Lift), two muscular endurance tests
(Chins and Dips), and a test uf Lung Capacity, The S.I. was the gross
score obtained by adding the strength scoies of the seven items. The
P.¥.I. was obtained by dividing the achieved S.I. by a norm for the

individualts age, weight, and sex and multiplying by 100. The average

10, rthur J. Wendler, "An Analytical Study of Stramgth Tests
Using the Universal Dynamomséter,” Raesearch Quarterly, vol. 6, 81.85,
Octobar, 1935.

*Hermafter referrad to as S.I.




scoré wis considerad to be 100,

Since it was originated, the P.F.I. has been gradually improved
by Rogers and others. Possibly the greatest improvement in the testing
technique was reported in 1938 by Hathaway and Everts, when they
designed the "belt technique."’11 In considering the effect of this
technique, Rogers estimated that it increased the validity of the S.I.
as a measure of general athletic ability by ten to fifteen per cent
and of the P.F.I. as a measure of general health and endurance by
possibly fifteen per cent.lz

A statistical analysis of this test by McCloy, Cureten, and
Larson demonstrates that the anm strength formula accounts for about
ninety per cent of the test when used &S a measure of general athletic
abuity.n McCloy also states the following:

In case the arms are well developed as to strength, the
back and legs are usually also well developed. The individual
develops his legs doing activities which use the other muscles.
The reverse however, {s not necessarily true; for individuals
who engage in running or jumping programs do not necessarily
develop the arms. The correlation between chinning strength
alone gnd all the rest of the body in a study in which this

comparison was made was .91.1

McCloy also states that lung capacity should be eliminated as

uHathavay and Everts, "The Use of the Belt to Msasure Leg
Strength Improves the Administration of Physical Fitness Tests,”
Research Quarterly, vol. 9, 52.69, October, 1938,

12prederick R. Rogers, "The Evaluation of Physical Fitness
Tests and Programs,"™ Education, vol. 60, 538, April, 1940,

13Larson and Yocom, op. cit., p. 84,

it
l4charles H. MeCloy, op. cit., p. 7.



it is not a test of strength and contributes nothing to the value of
the strength tests as such, 15

To indicate tha significance of muscular strength as a meaiure
of general physical fitness, Rogers offered the following gummary:

1. Since large muscle activity improves general physical
fitness, and

2. Since large muscle activity procedures increase the
strength of the active muscles, therefore

3. A measure of the increases in strength is a measure of
the improvement in general physical fitness, and

4. A maasure of the strength status of muscle fibers is
also a meapure of the fitness status of the organs of
respiration, circulation, digestion, and elimination,l®
According to Clarke the reliability and objectivity of the
P.F.1., wvhen administered by a competent taiter, were establishiad in
1925 by Rogers and have since been verified by other inveitigationl.17
Rogers reported the reliability coefficients of various test items
ranged between .86 and .97. The reliability coefficient of the S.I.

ranged from .94 to .98,18

lscturlel H. HMcCloy, Tests and Measurements in Health and
Physical Education, 2nd Ed., Appleton-Century-Crofts, Inc.: New
York, 1942,

16yrederick R. Rogers, Tests snd Measurements Programs in
the Redirection of Physical Eduga:ion, PpP. le 111 Teachers Collcsc,
Columbia University: New York, 1927,

174, narrison Clarke, Application of Messuremeant to Health and
Physical Education, p. 172, Prentice Hall, Inc.: New York, 1950.

18rrederick i. Rogers, Physical Capacity Tests in the Adminis-
tration of Phxs!eal Education, p. 25, Teachers Collcge, Columbia
University: New York, 1925.
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McCloy Strength Index

MaCloy devised a8 method of scoring chinning and dipping which
simpli fiad the computation of mctugl strength from the number of
ching or dips and body weight.

In devising this test, McCloy usaed well-trained subjects who
did pulleups daily, Tha first day five pounds of weight was attached
to the subject and the number of pull.ups was recorded. On each
Bucceeding day an additional fiva pounds of weight wam added until
he could do no pulleups.

The total chinning strensth was conszidered to be the individual's
waight plus the amount of pdditional waight added that permitted but

one chin or dip.w

Clarke Strength Test

This test was devisad during World War II wham it wam felt
that improved methods of rehabilitation were nesdad, This test was
firat used for the Orthopadic dimablad mervicamen.

The Clarke fitrength Teat, through tha use of the teni#iionmetar,
can be administered at any of the joints of the body, Measurament
can vary from 5 to 300 pounds., The position of the joint for the
application of pulling force i1s spacified for eidich tesit in tha mtrength
Teasurement sequence. [ha alimination of compensating action of

muscle® ia ascomplished with this adjustment, Tast reliabilitiaa are

lgcharlnl H. McCloy, "A New ¥ethod of Scorimg Chinning and
Dippimg,” Research Quarterly, vol. 2, 132, December, 1931.




high by this method; however, there are no norms available for this

Sﬁltozo

Wendler Total Sgrength Test
This test was devised by measuring forty-meven different
muscle groups with the universal dynamometer, The purpose was to
find the muscle groups most valuable in predicting total strength,
The best combination proved to be (1) thigh extensors, (2) leg
extensors, (3) pectoralis major, (4) amm flexors, (5) anterior
trunk extensors, (6) foot extmsors.n
Bruckner, who employed the Navy Standard Physical Fitness Test
in a comparative atudy of urban and rural boys, concluded that thare
was no significant difference in the physical fitness of urban and
rural boys,2?
During World War I fifteen statss had more physical rejections

of rural inhabitants than urban inhabitants,23

Interest in strength testing is not new. However, it has been

20y, Harrison Clarke, "Objective Strength Tests of Affected

11

Muscles Groups involved in Orthopedic Disabilities," Resesrch Quarterly,

vel. 19, 120, May, 1948,

n‘mnur J. Wendlar, "An Analytical Study of Strength Tasts

Using the Universal Dynamometer,” Research Quarterly, wol. 6, 8l.85,
October, 1935,

uL. R. Bruckner, Unpublished Master's Thesis, "A Comparative
Study of tha Physical Fitness of Elevemth and Twelfth Grade Rural
and Town Hoys as Measured by the Navy Standard Physical Fitness Test,”
University of Michigan, Ann Arbor, Michigan, June, 1946,

23l-lcm'y S. Curtiss, "Physical Educatisp=-Eural amd City
Aspacts,” Playground, vol. 19, 106-108, May, 1925.



only since the turn of the century that praecticel, valid, and relieble
strength tests have been constructed, While the opinions of physical
4duce tors hee differed as to the items which should conetitute
strength tests, they hava be& more in agreement concerning the
v2lu@ and n@ed of adequate physical strength in the human body.

Many sociologists have compared urbeon and rural living. Howe
ever, the comperiscns heve dealt primarily with the areas of material
and environmentel differences,

It may be ®een, therefore, Chat not much research has baen
done ¥ith respect to differentiating rural and urban students &s
to strefgth, Thie study will seek to determine whether of not
differences do actually aximt or whether 9pinione have been besed

on lictle mdre sharn presumption,



To obtain the data for this investigation, an equal

CHAPTER III

PROCEDURE

Source of Data

digtribution of rural and urban boyz was naeded,

Seven Minnesota

#choola and one South Dgkota school ware selected to participate in

this study. The schools were as followst

Clear Lake, South Diakota

Hendricks, Minnesota

Ivanhoe, Minnesoti

Jasiper, Minnassota

Laka Denton, Minnesota

Pipestone, Hinnesota

Tracy, Minnessota

Tyler, Minnesota

A total of 403 bays wars used as subjects.

a8 follows:
Group

A

B

c

D

Description
12 ysar old rural boys

12 yaar old urban boys
15 year old rural bays

15 ysar old urban boya

Thay weres groupsd

Humber
100

102
101

100

The groupe have been rafarrad to by latter, as indicated above,

fhroughout this study.

139676

SOUTH DAKOTA STATE COLLEGE LIBRARY

13



The reasons for the selection of boys at these specific age

levels wvere as follows:

14

l. A period of at least three years between the two age levals

was desirable becausas it allowad for a suitable period of growth and

maturation. Any changes in P.F.l. scores, between the age groupings,

could be more clearly observed.
2. The testing was facilitated by using boys of these age

levels who wera participating in physical education.

Dafinitions

Rural boys were definad as those boys who have lived on a
farm continuously since their third birthday.

Urban boys were defined as those boys vho have lived in a
‘town continuously since their third birthday.

Rural aend urban boys were defined in this manner becauss it
was felt that prior to this age boys wauld have basically the sams

interests and their activitias would be essentially the same.

Tasting Procedure

Permi ssion to administer the test battery was obtained
through a personal interview with each of the suparintendents amd
physical education inmtructors. At that time class schedules were
obtainsd and datas for the administration of the tast battiary wera
agreed upon.

During the mecond visit each boy was givan instrumtions and



assistance in filling out a brief questionnaire (Appendix). Some
individuals wvere eliminated from further consideration for reasons
of age, inability to meet the residence requirements, and physical
handicaps which prevented adequate or complete measurement.

All items of the test were administered during the regular
physical education class, The sntire test battery was administered
by the author. Physical education instructors of the respective
schools asmisted with the recording of scores,

Each item was administered to each boy three times with the
best score being recorded and used. All boys were dressed in their
regular physical education costumes.

During the adminigtration of each test item, the subject was
strongly encouraged to obtain a maximum effort.

Instructions for the administration of the Rogers P.F.I.,
as outlined by H. Harrison Clarke, were closely followed.2> Prior
to beginning the testing program, thi author was thoroughly trained
in the use of the P.F.I. and many sample tests were administered,

The Rogers P.F.I. consiated of seven items plus age, height,
and weight, The following order was recommended for thr administra-

tion of the test batteryt26

254, Warrison Clarke, Application of Measursment to Health
and Physical Education, 3rd ed., pp. 184- 197 ~ Prentice Hall, Inc.:
Mew York, 1959.

261 p1d., p. 186,

13



1. Age

2. Hetght

3. Weight

4. Lung Capacity

S. Right Grip

6. Left Grip

’o Back Lift

8. Leg Lift

9. Chins

10. Dips

Each tast item wes demonstrated to the group before being ad-
mini stered. Detailed instructions for the test battery will bs found

en the following pages.

A

The age of each boy was taken in years and months., Each

birthdate was rounded to the nearest full mmnth,

Reight

The subjects were measured in stocking faet with their height

baing recorded at the nearest half-inch,

Height
The subjects wvere dressed in physical educstion costumes.

Tannis shoes were ramoved and tha weight wvas racorded at the near-

est full pound.

Lumg Cepacity
Lunjg Capacity wvas meidsured in cubic centimeters with a Wat

Spirometer (Figure 1).

The spiromater was equipped with a hoss about 36 inches

16



Test of Lung Capacity With Wet Spirometer




and filled with watar to within ona& inch of tha top., It was
placed at a height of about four to four and a half fest from thm
floor @0 that all subjects could stand ersct when beginning tha test.
A starilized wooden mouthpiece was made available for sach
#ubject's use, Tha mouthpiszcé was inserted, hy the testes, inta
tha rubber tube., Upon complation of the tast, the subjwct discarded
the mouthpiacia,
Each subjsct was instrxructed to taks ona# ar two deep brasths
of air. Then aftar the fullest possibla inhalation, ha exhalad slowe
ly and steadily while bending forward over the hose until as much
air es pomsible wasm expelled. Subjiacta wera ceutioned to avoid loss
of air through the nose or arsund thé esdges of the mouthpisce, and
to avoid taking a second breath until the test was completed.
The scoring pointer was watched closely to note whan it reache

@#d the highest point,

Grip Strength

A hand dynamometar was used to measurs the grip strength of
both the right and left hands (Figure 2).

A cake of magnesium carbonate was made available for dusting
the handa i{f they becmme moist and slippary.

The tastar held the sidga of the dynsmometer hatween ths thumb
and tha forefimger of his right hand and placed it in tha palm of
tha subjsct’s hand while holding tha hand to ha tasted with his lefk

hand. Tha dynamometer waa placiad in tha hand in such a manner that

18



2. Test of Gripping Strength With Hand Dynamometer
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the convex gdy e was batween the fimt and Ssecond joint® of the
fingers and thy rounded sdge was agaimet the base of the hand.
The dial of the dynamometer was placed faca down in the hand,

The subjsicts were instructed to bend the elbow slightly and
as thg dynamometer was squeezed, the arm was to move downward in a
awegping arc. Thy hands and arms were not allowed to touch th® body
or any other object while the test was being administered. If the
handg did touch soma object, the scors was not read and a retest was
g8ivgn aftgr a short raest period,

The right hand was testad firat, The indicator was then re-

turned to zero and thg left hand was temted.

Leg Strength

The ptandard hack and leg dynawometer was uléd in mea®uring
thg strength of both back and lgg muscles (Figure 3). It was calibrat.
ed in pounds and meagured g maximum lift of 2500 pounds.

A wide fiber balt, four inches wide, wna fastened around the
umlag of the gubject amd to the handlae to provide a more EEcurate
measSuTamant «

gach subject was instructed to hold ths handle with both hand®
together in the center, palms dowvn, and in close to the body &t the
wsl gt Thg loop gnd of the belt was than placed over one @ of the
hasfdle. The fres end of the belt wes |l acped around th& other &nd of
the hardl g md tucked under ® that it restad naxt to t he bady. In
this potiti gm the pressurs of the belt aminst the body held the

handle scurely.



Figure 3, Leg Lift Test With Back and Leg Dynamometer
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The mubject then stepped on the marked areas of the bench
(feet exactly six inches apart) and bent his knees slightly. The
chain was then fastened in place and the subject attempted to
stratighten his knees by 1ifting, In momt cases a maximum effort re-
sulted when the less were almost mtraight at the conclusion of the
trial,

Three trials were given sach subject with the chain being
adjusted after each, The best score of the three trials was then

recorded,

Back St rength

As previously mantionwd, the back and leg dynamometer wah
used in msasuring the strength of both back and leg muscles (Figure 4).
In ths back teast, howsver, the belt was not used.

With the faat in the propexr position on the base of the dyna-
aometar (same as for Leg Lift), each subject was asked to stand srect
vith tha hands on tha front of the thigha, fimgers sxtendad dovn.
wvard. Ths tester then hooked the chain zo that the handle level was
just below the finger tips. Ths subject grasped thg handlg fimmly at
the ends of the bar, with one palm forward and one palm backward, The
mbjact was then in position to 11ft; he was bent forward slightly
at the hips, his head was up, his eyess directed strai ght shaad,
and his lags straight. Additional instruction= included emphasis up-
on a stgady 11ft and upon keeping the feet flar on the bench. As
thg subject began to lift, tha tester then firmly graspad the hands

of the subject until ths test was campl sted.




Figure l, Back Lift Test With Back and Leg Dynamometer
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A maximum effort occurred most frequently when the subject
was not forced to bend forward too much, An extreme bending at tha
waist resulted in a loss of pover,

Each subject was given three trials with the handle being
re-adjusted preceding each trial, The best score was recorded and

used,

Chins (Pull-Ups)

For the pull-up test a chinning bar was usad which was ad-
Justed to a height whereby the tallest boy could not touch the
£loor when performing thi test (Figure 5).

In taking this test, each subject was to hang from the bar
(palns forward) and do as many pull ~upa as possible. In exscuting the
mOvemant, each boy was to pull upward until his chin was even with
the bar, tham lowsr himself until the arms were straight,

The subjects ware cautioned to avoid jarking, kicking, and
#vinging movements,

A penalty was impossd by giving only half-counts for failure
€0 pull all the way up, for failure to straighten the arms at the
completdon of & pulleup, #nd for sany kicking or jarking movament in

Performing tha test, Only four hal f-counts wers permitted.

Bips (Push-Ups)
For the push.up tait, regular gysmasium parallel bars were
ustd (Figure 5)., Since some Of the smaller schools had no parallsl

bars, g matal portable set was devi sed for use in those casas. The



Figure S5, Pull-Up Test




parallel bars wers adjusted to compensate for diffarences in the size
of the subjects.

The subject stood at the end of the parallel bars, grasping
one bar with each hand. He then jumped wp to a position in which the
arms were strajght., He tham lowered his body until the angle of the
upper arm and forsarm was less than a right angle. He then raturned
£0 the straighte-arm position. This movement was repeated as many
times as possible.

Tha subject was not permitted to jerk or kick when exasutiag
this test. Failure to lower himself the proper distance or to go all
the way up to a iitrajight-arm position involved the use of penalty
points (& meximum af four half-count points).

During tha first dip of each #ubject, the tester gauged ths
propar distance the body should be lowered by observing tha slbow
angle, ¥e then placed his hand in @ position sa that the subject's

should just touchad it om repeated tests,

Hethod of Scoring the Strength Index and Physisal Fitnass Index

Tlia Strength Index and the Physical Fltnass Index were come
puted upon cempletion of the testing prugram. In each case, the best
#=ore obtained on each test item was used,

Tha Are Strength wam obtained by combining the pull-up and

pusheup tests in the following formulas 27

271b1g., p. 195.
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(Pull-Ups + Pushelps) (E%SL‘E + Height - 60)
The S.1. was then obtained by computing the sum of the mcores of
Lung Capacity, Right Grip, Left Grip, Leg Lift, Back Lift, and
Arm Strength,
P.F.I. scores wera then determined through the use of the

following fomula:28

P.F.I. = Achieved S.I. . 100
Norxrwmal S.I.

The Normal S.I. was obtained from a norm chart. When wei ghtas
fell between points on the chart the next weight above and the age
imnediately below were used. 29

In a limited number of cises there were boys with & weight
highsr than that recorded on th& norm chart. For each age level a
weight maltiplier was provided for computing thise extrame weights.

All scores were recorded and the data employed in making

tha desired comparimons.

2%1b4d., P 195.
291bid., p. 452.
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CHAPTER IV
TREATMENT AND INTERPRETATION OF THE DATA
Statistical Computations

The primary purpose of this study was to compare the mtrength
and physical fitness of rural boys with that of urban boys. In add-
ition, a comparison was made of their height and weight,

To determine whether or not the groups were equivalent, the
Clamsification Index of each subject was computed, tha mean and the
atandard deviation of these indices calculated, and a comparimon of
these figuras made (Tabla I).30 The mean and the standard deviation
for Group A was compared with that of Group B and the mean and the
standard deviation of Group C with that of Group D,

TABLE I, MEANS AND STANDARD DEVIATIOMS OF GROUPS A, B, C, AND D
AS COMPUTED FROM TME MeCLOY CLASSIFICATION INDEX

Group Meean Standard Deviation
A 702.70 32,55
i 702.75 32.85
€ 842.39 35.55
D 844,39 32.70

30w, Harrison Clarke, Application of Measuremant to Health

and Physical Education, p. 305, Prentice Hall, Inc.: New York, 1939,

29
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Groups A and B and Groups C and D were acceptad as mquivalent for
the purposes of this study.

The experimental design employed was the *correlated group"”
method, in which the rural and urban subjects were given the same
test., The results were then compared statismtically.

It was therefore necessary to compute the means (M = %X_)’
the difference between the means (M; - Mj), and the significance
of the difference. The standard error of the means was determined

through the use of the following formulas3l

ap -\] (0'714x + T (1 - rzxy) &
1 *2

The davice used for determining the significance of the
differencas was the "t" value, which was computed by dividing the

difference betwsmen the means by the standard error of this differ-

ence ("t» = M _Difference)
D

The null hypothesis was then applisd in each case.32
Hith 199 degrees of fraedom for Groups A and B ((N-l) + (Il-l)) -1,
a "t" value of 1.97 was needed for significanca at the five per

cent level, and 2,0 for significance at the one per cent level.

*
X riapresentid the variable under study.

y represents the variable by which the groups have been
smquated az to maan and standard deviation (Classification Index).

31Iil-.ry E. Garrett, Statistics in Psycholo and Education,
PP. 230-231, Longmans, Green snd Co.t New York, 1953,

321b14., p. 213.



With 198 degrees of freedom for Groups C and D, the "t" valuas needed

for significance wau the sm.33

Interpretation of the Data

Groups A and B (Individual ftems of the Strensth Test)

The "t" values, computed from the results of the various
items of the Rogers Strength Test, may be found in Table II. From

observation of this table, it may be meen that "t" values for all

TABLE 11. DIFFERENCES (GROUPS A AND B) BETWEEN THE MEANS, STANDARD
ERROR OF THE DIFFERENCES, "t®* VALUES, AND LEVEL OF
SIGNIFICANCE COMPUTED FROM EACR ITEM OF THE
ROGERS STRENGTH TEST

e —————— ]

My Mg Difference
Test Items (Group A) (Group B) (M; - M,) ( Diff "t" Leval
Lung Capacity 173.20 170.20 3.00 3.91 77 %
Right Grip 51.10 49.21 1.89 2,97 64 ¥
Left Grip 46,00 43,03 2.97 2.62 1.13 *
Leg Lift 550.50 523.450 26,90 20. 61 1.3 =
Back Lift 230.00 217.15 12.85 8.64 1,49 w
Chins 2,95 2.05 .90 «B88 1.03 *
Dips 4.92 3.75 1.17 M6 1,76 *
Arm Strsmgth 83.00 68,43 14.35 10.85 1.32 +*

—_———
*Not Sigmificant.

31bid,, p. 449.
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items are too small for simmificanca #t the five per cent level. The
null hypothesis must therefore bt accepted and the assumption made

thiét there 1s no real differenca.

Groups C and D (Individual items of the Strength Test)

From Table III it may be obsarved that the "t" value of 1.5l
for Lung Capacity and the “t" value of 1.09 for the Right Grip are
both too small for significance at tha five par cent level. This is
al®so true for the Leg Lift with a "t" valug of .08 and of the Back
Lift with a "t" value of 1.80., In these cases the null hypothesis
was accepted. No resal differences between these groups existed with

respect to these items,

TABLE I1I. DIFFERENCES (GROUPS C AND D) BETWEEN THE MEANS, STANDARD
ERROR OF THE DIFFERENCES, “t" VALUES, AND LEVEL OF
SIGNIFICANCE COMPUTED FROM EACH ITEM OF THE
ROGERS STRENGTH TEST

Ml Hz Di fferance
Test Itemn (Group C) (Groiip D) (M) - M,) GDifE, »t® Lavel

Lung Capacity 253.20 261,00 «7.80 5.16 1.51 o
Right Grip 92,12 96 .10 -3.98 3.55 1.09 *
Left Grip 87.96 B1.40 5,56 3.29 1.99 .05
Leg Lift 837.40 855.50 1.90 23.57 08 *
Back Lift 351.50 334.50 17.00 9.43 1.80 o
Chins 6.25 4, 38 1.567 « 58 2.95 .01
Dip= 8,92 7.25 1.57 N T Lo
Aym Strangth 302.50 256,30 46,00 20.81 2.21 .05

E= e T —— = e L — 1
*Not 3ignificant.
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The difference in the Left Grip ("t" value 1.99) was signif.
fcant at the five per cent level, The null hypothesis, in this
case, was rejected and the difference azsumed to be real. Group C
scored better in Chins than did Group D, A "t" value of 2,95 was
obtained, The null hypothesis, in this case, waa rejected at the
one per cent level and a real difference believed to be present.
Through observation of the "t" value of 2.15 in the Dips and the
nt" value of 2,21 i{n Arm Strength, it may be sesn that both items
were significent at the five per cent level, Thus, the null hypothasis

wvas rejected and a true di fference assumed,

Group A and B (Height and Weight)
The rural and urban 12 yesr old boys were very clozely ree
latiéd as to height and weight. It may be saen in Table IV that theis

was practically no difference between the two groups. The "t" value,

TABLE IV. DIFFERENCES (GROUPS A AND B) BETWEEN THE MEANS, STANDARD
ERROR OF THE DIFFERENCES, "t" VALUES, AMD LEVEL OF
SIGNIFICANCE COMPUTED FROM HEXGHT AND WEIGHT

My My Di Efsrence
Items  (Group A) (Group B)  (M; - M,)  ODiff. "t* Level

Height 60.80 50.85 -.05 49 .10 &

Height 100.00 99.30 «70 2,68 26 -

— - — — — — —_ _——— _— — — ———— — — — ———————
*Hot Significant.

in this instance, waa not larza enough to b& considared =igzmlficant

at the five per cent lavel. The null hypothesis was therafora accapted.



Group C and D (Haight and Weight)

In haight and weight, Group C mhowsd a slight advantags
over Group D (Table V). However, the "t" values of 1.81 for height,
and .83 for walght were considerably bslow the "t" value of 1,98
needed for accéptance at the fives per cent leval of significance.
In both situations, the null hypothemis wam accapted.
TABLE V. DIFFERENCES (GROUPS C AND D) BETWEEM THE MEANS, STANDARD

ERROR OF THE DIFFERENCES, "t* VALUES, AND LEVEL OF
SIGNIFICANCE COMPUTED FROM HEIGHT AND WEIGHT.

My Mo Difference
Itemn (Group C) Group D) (Hl - H2) dpifr, nen Leval

Helght 67 .65 L8, 50 -85 A7 1.81 *

Weight 137.17 139,60 «2.43 2.94 +83 b

*Not Significant.

r A and § (Strength Index)

;

The "t” value of the 5.I. (1.6%) was not large enough to
indiceate significance at the five per cent lavel. Therefore, thas
null hypothesis was scceptad and no rsasl di fferance assumed,

TABLE VI. DIFFERENCE (GROUPS A AND B) BEIWEEN THE MEANS, STANDARD

ERROR OF THE DIFFERENCE, "t" VALUE, AND LEVEL OF
SIGNIFICANCE CQMPUTED FROM THE STRENGTH INDEX

Hl Mg Difference
Item (Group A) (Group B) (M; - My) dDpifg, “ev  Leval

Strength Index 1118,50 1053.20 55.30 32.78 a6 *

*Not Significant.
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1600 =
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Figure 7. Comparison of the Strencth Indices of Group A
with those of Group B



Groups C and b (Strength Indax)

By observing tha comparisen of over.sll strangth between
Groups C and D (Table VIXI), it may be seam that the "t™ value of
1,657 143 considerably lass than the 1.97 nzeded for significamce
at the five per cent lavel. Hamce, the null hypathesis i3 agmin

accepted,

TABLE VII. DIFFERENCE (GROUPS C AND D) BETWEEN THE MEANS, STANDARD
ERROR OF THE DIFFERENCE, "¢ VALUE, AND LEVEL OF
SIGNIFICANCE COMPUTED FRioM THE STRENGTH INDEX

] 1 M Diiference
Item (Groeup C) (Gro&p D) (Ml & Mz) dDiff, "t Level
HBtrength Index 1946,90 1863, 30 83.40 50,07 1.67 *

—— e e e e e
ot Significant.
Groups A end I (Physical Fitness Indax)

By obserwing Teble VIII, it may ba saen the Group A was
significantly superior to Group B according te the Physicel Fitness
Indices, The "t* value of 2,07 wia recognized as being significant
mt the five per cent level. In this casa, ghe null hypothasis
TABLE VIIX. DIFFERENCE (GROUPS A AMD D) BETWEEN THE MEANS, STANDARD

ERROR OF THE DIFFERENCE, "t* VALUE, AND LEVEL OF SIGNIFICANCE
COMPUTED FROM PRYSICAL FITNESS INDICES

"1 M pifference
Item (Group A) (Group B) (M; . M,) Opife, =t™ Lgvel

P.F.1. Scores 98.60 93,62 4.98 2.41 2.07 .05
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Figure 8, Comparison of the Strength Indices of Group C
with those of Group D
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LEGEND
Group A - 12 year old
rural boys

Group B = 12 year old
urban boys
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Percentile
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— 165

— —

s —

— 105 —

Oroup B

Figure 9, Comparison of the P.F,I, Scores of Group A
with those of Group B
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uas rejected and the superiority of the rural group in Physical

Fitnisg Indices wvas considered to be real,

Groups C and D (Physical Fitness Index)

It may bs seen in Tabla IX that the "*t" value of 2.90 was
considerably above the "t"™ value of 2.60 ngedsd for significance
at tha one per cent level. Tha null hypothesis, in this case, was
rejected and Group C (rural boys) was Tecognized as baing superior
to Group D with regard to Physical Fitness Indicas,

TABLE IX. DIFFERENCE (GROUPS C AND p) BETWEREM THE MEANS, STANDARD

ERROR OF THE DIFFERENCE, "t" VALUE, AND LEVEL OF SIGNIFICANCE
COMPUTED FROM PHYSICAL FITNESS INDICES

—_—— e, ey

My Mo Difference
Item (Group A) (Group B) (M; - Mp) UDiff, ™t" Level
P.F.I. Scores 96,30 90.20 £.10 2.10 2.90 .01
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rural boys
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Figure 10, Comparison of the P.F.I. Scores of Group C

with those of Group D
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CHAPTER V

SUMMARY, COMCLUSIONS, AND RECOMMENDATIONS

Summary

The major purpose of this study was to compare the strength
of rural 12 year old boys with that of urban 12 year old boys and
the strength of rural 15 year old boys with that of urban 15 year
old boys.

Related purposes were the comparison of rural and urban boys'
Physical Fitnesa Indices, the comparison of their scores on gach item
of the Strength Test, and & comparison of their height and weight,

Subjects for this study consisted of boys from seven public
schools in Minnesota and one in South Dakota. A total of 403 subjects
were used in the study. A breakdown of thia total revealed the follow-
ing froupings: 100 rural 12 year old boys (Group A); 102 urban 12
year old boys (Group B); 101 rural 15 year old boys (Group C); and
100 urban 15 ysar old boys (Group D).

The Rogers Strength Test was administered to esch subject
during his regular physical education class, This test battery con-
sisted of four items of stremgth, two 4items of muscular endurance,
and a test of lung capacity. The rasulti of sach test item were
used to compute the Strength Index. This Strength Index was then
divided by tha normil Strangth Indax to obtain the Physical fitness

Index.




The data was then irsated statistically to determine whether
or not a significant difference actually existed in the Strength
Index and Physical Fitness Index between rural and urban boys.

The null hypothesis wvas spplied in each case.

Conclusions

Conclusions resulting from the comparison of rural and urban
boys with respect to each item of tha Rogers Strength Test were as
follows:

l. It was found that there were no significant differences
between rural and urban 12 year old boys on eny of the individual
items of the test,

2. VWhen the rural end wrban 15 year old boys were compared,
it was observed that the rural 15 year old boys ware significantly
stronger in grippirg stramgth with the left hand.

3. In comparing the chinning strength of rural 15 year old
boys with that of urban 15 year old boys, the rural boys were found
to be significantly superior.

4. Rural 15 ysar old boys were significantly superier to
urban 15 yesr old béys in #ipping stremgth.

The results of the chinning and dipping itams were combined
to obtain the Arm Stremgth. Rural 15 year old boys proved to be
significantly superior in this item almo.

6. In the other items of the test (Lung Capacity, Right Grip
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Back Lift, and Leg Lift), there were no significant differences
betwsen rural and urban 15 year ald boys.

Conclusions resulting from the compariion of rural and
urban boys to height, weight, and Strength Indices wara as followst:

1, There vere no significant differences in haight or weight
rasulting from the comparison of rural 12 year old boys with urban
12 year old boys or rural 15 ysar old boya with urban 15 year old
boys.

2, The results obtained by comparing the Strength Index of
rural 12 year old boys with that of urben 12 year old boys and of
rural 15 year old boys with that of urban 15 year old boys indicated
no significant di fference between these jgroups.

Conclusions based on the comparison of the Physical Fitness
Indi ces of rural and urban boys were as follows:

1. Rural 12 year old bgys vare significantly suparior to
urban 12 year old bays.

2, [Hural 15 year old boys demonstratsd a highly mignificant
superiority ovar urban 15 year old boys.

3. Both rural and urban buya vers below the norm.

In general, it was concluded that thera was no raal differemce
batwesn the actual strength of rural snd urban bays. Héwever, when
this strgmgth was relatsd to norms based upon agm and veight, and
the Fhysical Fitness Index ohtained, tham rural boys showsd a def-

inite supgriority.

43
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Recommendations

Based on the experiences of this study the following
recommendations were madetl

1. a similar study should be made in a2 different geo~
graphical area;

2, further studies should be conducted which compare rural
and urban boys in other areas of fitness such as cardiovasculer
fitness, emotional fitness, and socislogical fltness}

3. the Rogers Physical ¥itness Index should be used in the
evaluation of students who are participating in physical education.
This evaluation could be used for purposes of student clawsification

and in gourse planning.
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QUESTIOMNAIRE AND SCORE SHEET

Answar the following questions either yes or no.

1. I have lived on a farm continuously since my third birthday

2. I hava lived in & town continuously since my third birthday

Name ’ :
Last Fixst
Birthdate : .
~ Month Day Year
Wet ght -
~ Nearest pound
C.I.

fisight .
Nearest half inch

Test Scoves

1. Lung Caepacity

2. Right Grip

3. Laft Grxrip

4, Laeg Lifc

5. Back Lift

60 P“IIOUP’

7. Push.Ups
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