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A COMPARATIVE STUDY B8TWEEN

BL!,CK AND ·NON-BL~.CK STUDENTS

by

Wayne A. Sojkowski

ABSTRACT

This study was conducted between Black and Non-Black students

relative to leg stren/;th, Physical education classes from Rufus

King and James l1OOison Senior High plus F'rancis Parkman and G. A.

Fritsche Junior High supplied the subjects for the testing. The

students involved totalled 316 in number a.nd they represented three

grade levels; seventh gra..de, ninth grade, and the eieventh gn.de,

The first two grade levels came from the junior high schools and the

eleventh gr'tde lev"!l came from the senior high schools,

A battery of three leg strength tests were used; the leg dyna-

mometer, the Sargent's Jumn, and the standing long jumu, Each student

was given three ch'tnces at each test, except the leg dynamometer,

where only one trial was r,iveD, Only the hl@:hest scor8 recorded

was used in th~ an~lY3is of data.

The ana1,jf~~is 0:' variance ..:as used '....i th the B1ack students

receiving statistically significant higher scores at the .0.5'0 level

of confidence on the standing long jllm~. ilne! the Sargent's Jumn and

at the eleventh grade level on the J.eg dynanometer. Non-!31:·~ck studc~ts

achieve-d:'scores at the .05 level of confidenc;e on the leg dynamometer

test for seventh and ninth grade.
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IKTHOlYJC'?ItJN

Ar:cric;'1.ns en ~nv of th~ n::ofE':3si'Jnal basebG,ll f b8.sket.ball. (',r

ItOha l!! footlnl1 ;.1.~d 153 out. of 280 in b:'l8!{,?tb~11.. The nercent-

S~H the F!,8<~k r,~ a}l-st~r tp':tffiS Hith ne8..rly yr"; in b:~s8:b~11f 50%

:i.n fC0tb'l11 r :") "1d 60% in b~.sketbal1. Ano't,he:. f~c0t of s"t'JOrt is

eight 01:;·?11r·1~ r:~cords ~et by the Untt'?-ct Stqt(~S tro.ck team at. r';e~i0o

CIt" in ]<)68. 22
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have been dis!',Yovod. but on thp. other h?~nd t r;i?r:'{ StUrii8S have 'bo-3cn

Black in ~~o~ts.

to }3}~e~: stu'i.ents P.t the sev~ntht ninth, ~,nd eleventh rsrade levels.

A few studies concerned with ethnic comn~risons descri~2 the

'Performance achievemBnt of Caucasians, EuroTJear.s, Ne,c:Toes and

Jape~:'1cse suhjr:,cts. These studies h8.ve dealt. wi th a.nything from

the physlcq~ (physical fitness, re~ctior. tirr.e, s~imnl.ng buoyancy,

To d;~te r'!o studies have beenmlbllshed to the B.nthor I s kno't41-

cdC''? of ~ CO~'~il!"ison of leg strength betHeen 31s.ck ?!'10 Non-HI ':'l.ck

students ~_~ ::.e1.ati.or. ~J) a b:ttterv or three t(~~).t.s 0n three different

grqde le~r~lr;. In 2ddi.t1on, no studies have 'b?8!1 r1)bi~,'3h~d to the



coach in basketb~ll and track where leg stren~th nlays a dominant

role in success or failu~e of the individual athlete.

De11.mit8t5.or:s of the Study----_...

The junior and senior high schools selected for this study

had to have a qS% or greater of the DOn~lation (ethnic groun) in

order to qu~~1.tf:v for the random samnling.

All classes selected where randomly picked, therefore, eli-

minating i.ndl vidual random samnling.

The standing lon~ jump is part of the physical educa'ion

curriculum taught in the '!ilwaukee Public School system, there-

fore, the administration of this test will be by each physical

education specialist in each school being tested.

Only schools with physi.c81 educ'l.tion sneclal lsts were chosen

for this study.

I,imitation2 of the Studv--_._--_..<--_ .._-- .__._._--

C1:-:s::;if18,·,.'t.l0n of ,leg strength was made on the basis of three

tests; the stp.~nd1np; 1cnp; jum~, leg dynamometer and the Sargent I s

The tirr.e ir:vo1ved :in travel in/'-'': from D:'! school to the four

schools invo1.ved In t!le tost-lrg W2.S 1 ~r"'!it~d bec8.usn the testing

occurred during tl-,e school (!-=ty. A screenir:~ rrocess e1imi!1atAd

smne students who h.,d e. foot or lei' nroblnm and therefore, could

not r-erfoTIT! to their !;'.:3.x:mu:n effort G

The "uthor h."d no centrol ov"r the subjects loefore the tests

were given for le~ strenst~.

3
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Sin~p. 2- :~~~::1:)le of 50 students from each class W1.S needed,

SO.'7""' ;5t~:de1t'3 ....;ere ra!1d.o~lv selected from the next class on the

: ,"" (\ :3.c::vi en u,sed. to moa.sure 1.sometri C Btrength

of a ·l;:'_!.'~~~i._~ !'m~b:.;r of f;'Y:.Cl.('S in the leg. It registers 0 to 2000

·:-~;'.11'jds of pull in {?'rad,~.tions of 5 po~mds t A belt is inserted arout;d

the :-i~:dST. ;.;hich is conn>~cted to the strength meter. The starting

n('siti.o" ,- dcth thE' b.<:k stnaight".nd ]o1-pr and \ln~er leg in a 120

}. '-; . th(~ lOt~g

~'.'"



results will shoH the Black students achieving the higher scores

at the 5% level of confidence on the Jeg dynamometer, standing

long jUJnD, and the Sargent's vertical.

5



CHAFTER II

REVIEW OF'RELATED LITERATURE

Historic"l Background

It has been through the re~lm of snorts that many minority

groups ha.ve mad.e great strides and could comnete on more favor­

able terms than in most other sectors of U. S. society. Jackie

Robinson helned clear one of the last m~jor obstacles in sports

and it was th~ough his successful efforts in baseball that other

snorts like ~olf and tennis received. at least token integration.

It has been through sports that many Blacks have found their fastest

avenues to success. 21

The dominance of Black athletes has become so profound that

over half of professional basketball players ~re Black; over a

third of nrofessional football. "layers are Black; and over a quarter

of the professional baseball vlayers are Black. Even the colleges

in the deep South are realizing that it is difficult to compete for

top pational ranking without recruiting Black athletes.

Anatomical Comuarlsons an1 T~f~rpry~es

Ever since man has noticed a difference betw00n other males;

there have been generalities forn~d and conclusions drawn. Many of

these so-called conclusions have turned out to te m'.'ths, but others

have proven to be true. Part of the myth surrounding the suceriority

of Black hieh jumners and long jumpers had to do with his project­

ing heel. It was said. that because of this anatoml.cal feature, the

6
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Bl ack h d decl d'" d t S".,h.. lll tzll n.oin.,ted opt that th',' s_ ..a . a. .. e~ a va n af,e. . _ "

assllMnti on wa.s h:correct. He stated that the nrojection of the

heel ls due on~ v to a f<it n:1n ~~rl. th~rp.forp" ",<(')uld have no mechanical

ar:.v:,r.tBge.

Cohb bri ''''8 out another myth surrounding the success of

Americ~r. B]~ck St-.rlnters and broad jumDers, This conc8'Pt W8..S that

the B1 ack has a sb'nn,'cer tendon of Achilles th,m those of their

Non-Black com~etitors.12

A" analysis of body 1i.mbs""d. theIr di ..ens;ons between Black

and Non-Blat'!( c:rou::s heve been ta.ken and ""01 ir;hed since the turn

of the h:nntleth centl;rv. One 0: the earliest a.nn ","st thorough

studies 1'a5 by ~:eth',ny,26 who found th"t the Bl aok exceeded the

Non-B] ::lc}( in ~,;ei[l:ht. arm length, foreerm 1 p.!"lfrth. hand. length. el r-A)W

wid.th, 10 i·-' .,' 1 t":;,rr, langth, f00t 1 e~,o;th 2'-·-::1 ,:d-3.f.. r· f ~~!10e ~,tdth, shoulrier

breHdth t (,})<,~8t der:tn Fl.nd width t neck gLrth t !)nd limb girthR; while

Pramners and C~rretti 29 a150 cone1uded ~"corn t h·d, r fj r:d j ngs

adv8ntdp;c i!l ,illr:l1;]r,g events hut ttccul dbe ()V8rCO~e if the Black
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Regardirr-; the standords on skeletal proJXlrtions, Todd and

Lindola21 found the aVf"I'ap;e male Non-Black lower 1i.mb forms .50.9%

of the totc.l h8: ght, the 1 i"'b be:q, measured from the pubic symphy-

sis (mi.d-n0int 0r\ th0 fr"nt of the !)elvic brim). The average male

BJack limb f():n~::; 52.5~ of the sta!;djnp; heivht.

~leth<?ny26 goes further in statInl': th'lt in annlyi,,{'; the prin-

ciple of the lever, the 12xger lower leg c~n develo1? greater veloc-

ity at the end, a"d serves also as a longer lever with which to

push off the ground, thus inereasI"g the dist?,nce over I,hleh the

force can be an~1ied.

1 :3GoIng one sten further, Cureton- referred to the "grasshopper"

tyre as those peo~le with relatively 10nr: lef,s. He saId this type

Another b?sJ.c ana +orrdca1 d',fferenee was found by Wi1J.lams

et ",11,36 in 1030, when he studied the nronorti cns of tre calf

mU2·~~!e in C:ir:.spction of 73 male N0!1-B1.'?~ck and 59 m3.1e Black cadavers

at WashirfTt,)p. il',d St. Louis Uni versities.

of t l-:;) -'l~:t,""""'!""';:'~"2 l'~,,)~:(:Jn ~'(~':~s n grf;r.:_tf'~ "!"~ro~,ortjGn

of t.h::: t.-·;~,"~·' ·'.:·'·:.. ~,'·l ()~' t.'r'{~ ~':"':3r;Je ~,~ /i'1~"'~(':Jt1 Bl~lCvs

t~l',I~' ~'n ~·;.')','t-,:~ .(;>~~.• C(:·,v ..,:.·~·~,~~.v,th~:. r:,,':'-r:'~(~ 'r,£;'11.1.p~;

of Bjacf::s 2.Y":·, i-: r·.. -~:,:-,;"t:1o;;. to tr-:J.:: to"t"~_t :~1;~.('le J.cngth.

'Ti';ls is ":~Yoc2.bly the ~'C~lSO!1 uhv tr:0 El.:Jck c'11f a:J'['.8ars slimmer
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Larson24concludes, that it is not the instrumental strength which

is desired as an index of motor ability, but whether or not there

is sufficient strength to effectively control body weight, Effec­

tive control of body weight is fundamental in good large muscle

performance.

"Basic characteristics, sometimes c.?n be hard to define within

and ethnic group," Cobb reported in 1934, on the basic anatomical

differences between the Black and the Non-Black. Cobb12 further

reveals in 1936, that there are no physical characteristics related

to snorts, which all the Black stars of the 1920's and 1930's have

in common, which would definitely identify them as Blacks.

Published Material

The writer found no material that related directly to a battery

of three leg strength tests, namely, the Sargent's Jump, the standing

long ,jumn, and use of the leg dynomometer.

Related Studies

Comrarisons between ethnic groups have been occurring since the

turn of the century. These studies have dealt with the physical to

the abstract. The age grouns have also varied. There have been few

tests relating directly to leg strength for seventh, ninth, and

eleventh grade males, and none at all dealing with a battery of

three leg strength tests.

Ponthieux and Barker,27 in 1965, studied some 633 children and

ethnically comnared them on the AAH?ER. The results showed that the
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Black fifth and sixth ~rade boys cerformed beyond the 0.01 level

of confidence in the standing long jumn. The same level of confi­

dence we.!; also nroven in the 50 yard dash.

In another running, event, Hutinger,20 in lQ59, used the 35

yard dash for 402 Black children and JCJQ Non-Black children in the

fourth, fi fth, and sixth gr;;.des. The Bl ack boys in the fourth and

fifth were superior t·o a confide1'ce level of 0.01%.

A battery of fitness tests was also used in 1970, by Lipe,39

in her investigation of aspiration and motor nerformance levels of

Black and other sixth grade students. In the s'de step and broad

jumn ta~ks, the Black males had a significantly higher position level

of aspiration.

The nPr~nTI~ances of four matched groups were compared on a seven

item nhysical performance test. Stone,4l in 1965. divided the four

groups in upDer-middle class and lower-middlp cJ'iSS Non-Blacks.

The subjects were boys ten through twelve years old. They were

matched in age. and nhysique according to Wetzel Grid and socio­

economic status. The c.verage performance of the Black boys, reliably

exceeded that of the other boys, in all items, including the standing

long jump, but excluding the pull-ups and 600 yard run walk.

In 1966, Martin40turned out;;. study. concerning selected

anthronometric, strength and power characteristics of Non-Black

and Black boys from grade 10. Vertical jumn and isometric knee

extension strength were tested. The groups did not differ in age,

height, and weight. The Black group had significantly greater
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(0.01 level of confidence) lower leg, thigh,.total leg and foot

length, standing-reach height, and vertic~l jump performances.

The two highest correlations were 0.28 for knee extension strength

and lower leg length with vertical jump.

Laeding38 studied the assessment of the differences in pOwer,

agility, ~nd strength, and reaction time of Black and other male

subjects at the tenth grade level. The only difference at the

0;0)% level was in favor of the Blacks on the vertical jump.

Previous Studies

Most of the studies that were found in doing a comparison

between BI~cks and Non-Blacks, concerned themselves mainly with the

vertic~.l jumn or Sargent' s Jump,

Most of the studies that were found on ethnic comparisons of

Black and other students, concerned themselves mainly with a battery

of ski' 1 tests or some form of physical fitness test, This writer

found no previcus studies that de~lt SPecifically wi.th ethnic com­

parisons dealing solely on leg strength. No previous studies were

found in relation to use of the leg dynamometer and the standing

long jump. However, Herzstein37 in 1962, did a comparative study

on the jumping of American Black male college students with other

American conep;e students as measured by the S'rgent Vertical Jump

Test. The results showed the mean of the Black studen's was found

to be significantly higher than the mean of other students on the

test.



CHAPTER III

PROCEDURE

Statistical rIethod of Handl ing Data

The statistic".l methods used in this experiment were the

finding of the mean and standard deviation for each student group

at each grade level for three leg strength tests. An analysis of

va,riance was used for each test. The Sheffe test was used next for'·

comparison between pal.rs. The last test used was the correlation

matrix.to see if th~re was a relationship between age and the leg

dynamometer, standing long' jump, and the Sargent's Jump.

Selection or the Sub 'ects

The su"jects for this study were obta;ned fro:" me'two junior

hIgh scho0Is and two senIor high schools that t,ore selected by Dr. D.

Row,". Director of the DivIsion of Planning and Long-Range Deve] opment.

and Mr. ;i. Johnson, physical educ2,tion supervisor. (Letters in

A-opendix A). !he schools were picked on a stratified random basis.

The author's request to do the study ""s presented to the schools

that met the 95'10 ethnic papulation. Partlei nation of each school

was volunt"ry. The four schools that were selected on a stratified

random samn] i,ng an<i gave their permi ssion for this study were James

Madison Senior High School and G. A. Fritsche Junior High School for

the Non-B13,ck samp1 ing an<i Rufus King High School and Francis Parkman

Junior High Jor the Biack s?mp1inc;.
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The classes of students were also selected by Mr. W. Johnson

and this also was done by random selection. A class number of fifty

was used, but in some instances students had to be randomly selected

from the next class and same grade level to meet the required number.

Each student that particinated was in a gym uniform, so that in no

way was any student hindered in. his movements while taking the

tests. A screening process eliminated some students ;rho had a foot

or leg nroblem and therefore, could not perform to their maximum

efficiency.

Selectio~ of Tests

Leg n'mamometer. The leg dynamometer used in this exneriment

was borrowed form the LaCrosse State University human nerformance

laboratory. It is a PC 5039 heavy duty model with a dial of seven

inches in diameter. It registers 0 to 2000 pounds of pull in

gradations of 5 pounds. A platform covered with corrugated rubber

was used to stand on for the test. An adjustable chain was used

to connect the belt to the platform. The starting position had the

SUbject with his back straIght and the lower and upper leg bent at

a 120 degree angle.

Averts and Hathawav16 in 19)8 commented on the leg dynamometer. -
that the use of the new belt technique had Increased the efficiency

of physical fitness testing very materially. They further noted that

the more accur.1.tel y they could measure what 1mprovements had taken

place, the greater would b.:! the res]l8ct for theIr wcrk, and public

confidence in and support of it.
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The new belt technique was also proven by Hubbard and Mathews19

in 1953 who found th~t their experimental results suggested that

leg Ufts as measured without the belt, may contain factors other

than ability to lift with the legs.

The dynamometer test WqS the only test that dealt solely with

the legs if administered nronerly. It is a stationary test where the

only movement involved is that of the legs. The arms do not enter

in as a factor as they do in Sargent's vertical jump or their swing-

ing motion in the standing long jump.

The Standing Long Jumn, Each subject w".s given three trials

in succession on the standing long jumn with the best effort being

recorded. 1\ stande,rdized rubber mat measured off in inches was used

for this test. Preparatorv to jumping, the students swung the arms

bacKward and bent at the knees. Thejump was accomnlished by 5imultan-

eously extending the knees and swinging forward the arms. Scoring

was recorded to the nearest inch with the body part closest to'the

starti!'!1?: l.'ine.

Since in jumpIng the armS are used, it would spe", probably

that thIs bod~r s<'gment in addition ~,o the l"ap miGht well increase

the lene;th of the jumn. McClov and Young) have indicated from their

,text th'l.t arm swine; is an Imnortant fa,ctor in ,jumping.

Sargent' s Jl1~," Test. Thi s vertIcal ,jumn test lo1O,S selected

because it involves primarily the power and explosiveness of the leg

muscles. Strength is a nrimary source of force a,nd it is the leg

extensors in the vertical jump that are involved in the movement •
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A formula was developed for the vertical power jump by Gray, Start,

and Glencross.,l? They maintained that the jump was based on a physi­

cal science definition of Dower, and results were expressed in foot

pounds of work done per second by the legs. This work was done by

moving the body from a crouch DOsition to the peak of the jumP.

Van Dalen)) in 1940 stated that the Sargent's Jump when stand­

ardized, practiced and correctly administered'is undoubtedly a

valuable test for predicting the ability to develop power for the

legs.

Administration of Tests

In all but two cases, all three tests were administered in one

physical education class lasting exactly 58 minutes. After all

students dressed for activitYl,they were seated and the author

explained briefly what he was testing and how to perform each test.

The class was then divided into three grouDs wIth each student' given

his own score card (Sample in Appendix 3) at the first testing

station. When students of one groUD were fihished'with one test, they

rotated to the next station, Each student was given three trials

on the standing lonz jump ~nd Sargent's vertical jumo with the best

effort counting. Students were given only one trial on the leg

dynamometer test. Students weren't encouraged vocally by their

instructors. but were corrected if they oerformed one of the tests

incorrectly.

The author administered an tesHng on the leg dynamometer.

The Sargent's jumn was taken care of exclusively by Mr. W. Johnson,
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physical education supervisor for the Milwaukee Public School

system, The last test was the standing long jump, and it was scored

by the physical education instructor of that particular class.

Even though the administrators of the standing long jump may have

varied; the same mat, procedure, and scoring were uniform in all

four classes.



CHAPI'EH IV

ANALYSIS OF DATA

Th~s study was conducted in order to compare the scores on

three leg strength tests; leg dynamometer, standi~g lcng jump,

and Sargent's jump, Black and Non-Black students in the seventh,

ninth, and eleventh grades from the Milwaukee Public School system.

were the subjects for this experiment. The number for the six

groups varied from 50 to 58,

All data recorded during this inves~igation was treated

statistically, in order to find out if there was a significant

difference between Black and other students relative to leg

strength, All comouter processing was done at a computer center
'--

in Mitchell Hall at the University-La Crosse, ,LaCrosse, Wisconsin.

The cor"olete program of data is outlined in raw scores and graphs.

(Appendix C), The five percent level of confidence waS chosen for

acceptance or rejection of the hypothesis,

Interpretation of Data

"Grades" Program. Each subject was given three chances at

each test, except the leg dynamometer, where only one trial was

given. The best score was recorded on each test and used for

computing, A "Grades" program was run at the computer center in

Nitchell Hall. The resul ts wEre a mean score and· standard deviation

fer eQch test and e~ade level.

Also included wJ.th these scores, are the number, median, low

,score, high score, and standard error of the mean.

17
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The statistics of the tests show that the Black students were

superior in the Sargent's jump (Mean 16.3 to 14.3519) and the

standing long jump (Mean 67.52 to 65.0741) at the seventh grade

level, ",hUe the other students performed better on the leg dyna-

mometer (Mean 308.648 to 294.92). (Table 1)

Table 1

7th Grade

L. D. L. D. S. J. S. J. S.L.J. S.L.J.

Number 54 50 54 50 54 50
&:

Class N-B Black N-B Black N-B Black

Mean 308.648 294.92 14.3519 16.3 65.0741 67.52

Median 290 270 16 16 64 68

Standard
Deviation 124.557 151.564 2.43552 2.65518 6.92246 8.48349

Stanctard
Error of 16.9501 21.4344 .331432 .375499 .942027 1.19975
the Meiln

Low
Sco;:-e 140 45 9 11 47 51

High
Sco:ce 6)2 760 15 23 78 84

.L. D. Leg dynamometer

~ Sargent's .jump

S. L. J. Standing long jump

N-B. Non-Black
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The ninth grade level comnarisons, again show the Black

students better in the Sargent's jump (Mean 20.1724 to 17) and

standing long jump (Me~ 80. to 76.1569). Once again the Non-Black

students~e better on the leg dynamometer (Mean 572.765 to 502.483).

The leg dynamometer test at the ninth grade level als~ Tc~~~ented

the bi~g~st difference for the Non-Black students, as they were

12.41 percent better than the Black students. (Table 2).

Table 2

9th Grade

L. D. L. D. S. J. S. J. S.L.J. S.L.J.

Number
&

Class

51

N-B

58

Black

51

N-B

58

Black

51

N-B

58

Black

Mean 572.765 502.483 17 20.1724· 76.1569 80

Median

Low
Score

High
Score

203

1185

468

150

1070

17

10

24

20

14

25

77

55

94

81

58

100

,

Standard
Deviation 204.388 190.572 3.09965 3.03507.8.20658 8.18957

Standard
Error of
the Mean 28.62 25.0233 .434038 .398524 1.14915 1.07534
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The scores at the eleventh and final grade level, show the

Black students achieving a "clean sweep," in all three tests. The

score on the Sargent's jump was' (Mean 22.78 to 20.2075). Perform-

ing on the standing long jump, the Black students scores were

(Mean 91 to 86). The final test and probablv the most surprising

one, was the leg dynamometer. The Non-Black students had achieved

high scores at the seventh and ninth grade levels on this test, but

the Black students, at the eleventh grade showed the greatest per-

centagc in difference with a score of (Mean 644.98 to 506). (Table 3).

Table 3

11th Grade

Number
&

Class

Mean

Median

L. D. L. D. S. J. S. J. S. L. J, S. L. J.

53 50 53 50 53 50

N-B Black N-B Black N-B Black

506 644,98 20.2075 22.78 84.4528. 90,98

535 608 20 23 86 91

Low
Score

High
Score

175

915

160

1055

16

28

18

28

67

103

57

104

Standard
Deviation 147.701 227.834 2.47522 7,36042 7.84175 8.4652

Stand'3.rd
Error of
the Mean 20,2883 32.2206 .339998 .333814 1.07715 1.19716
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· ANALYSIS OF VARIANCE AND A SHEFF'E TEST

The application of the analysis of variance technique was

now used. The results showed a F-ratio of 31.9331 for the leg

dynamometer, 77.4111 for the standing long jump, and 67.8765 for the

Sargent's jump. All three F-ratios were found to be statistically

significant at the .05 level of confidence, when compared to a

table value of 2.24, needed for a significance, with 5 and 310

degrees of freedom. (Table 4).



Table 4

Analysis of Variance on Leg Dynamometer

Source of Sum of df Mean F
variation squares square

Between subjects .5137580 .5 102.7520 31.9331

Error 9974930 310 32177.2

Total 1.5112500 315

Analysis of Vari~nce on Standing Long Jump

Source of Sum of df Mean F
variation squares square

Between subjects 2.5411.7 5 .5082.35 77,4111

Error Z0352.7 310 65.6.54

Total 4.5764.5 31.5

Analysis of Variance on Sargent's ,Tump

Source of Sum of df Mean F
variation squares square

Between subjects 2.518.37 .5 503.675 67.8765

Error 2300.37 310 7.42056

Total 4818.75 315

2J

,
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Sheffe Test. Since all three tests showed a significance at the

.05% level, a Sheffe test was used to see the comparison between each

pair, on all three leg strength tests. In order to reject the

, hypothesis of no difference between any two groups, a score of

11.25 was needed. The number of pairs for each leg strength test

was 15. The Sheffe test on the leg dynamometer showed a statisti~

cally significant difference in eleven out of fifteen pairs.

(Table 5). The second Sheffe test, 'on'the standing long jump had

a statistically significant difference in twelve out of fifteen

pairs. (Table 6). The last Sheffe test, using the, Sargent's jump

had a statistically significant difference in thirteen out of

fifteen pairs. (Table 7) •

. Table 5

Scheffe Test on Leg Dynamometer at 7th Grade

7th 7th 9th 9th 11th 11th
N-B Black N-B Black N-B Black

7th * *' . * . *" . •
N-B .152054 56.8616 32,6527 32.3758 91,268

7th * * * *
Black 60.5725 35.9522 35.625 95.2087

9th
N-B 4.16593 3.6005 4.0919

'.

9th *
Black .010646 16.9448

11th *
N-B 15.4442

11th
N-B

* Significant at .05% level of confidence



Table 6

Scheffe Test on Stending Long Jump at 9th Grade

25

7th 7th ' 9th 9th 11th 11th
N"-B Black N-B Black N-B Black

7th *
",

* * *, . •
N-B 2.36564 49.0697 94.8907 152.994 265.379

7th * * * *
Black 28.6862 63.7004 112.358 209.573

9th * *
N-B 6.10481 27.2445 84.4958

9th *
Black 8.36)48 49.308

11th *
N-B 16.6955

11th
Black

* Significant at .05% level of'confidence.

, Table 7

Scheffe Test on Sargent's Jump at 11th Grade

7th 7th 9th 9th 11th 11th
N-B' Black N-B Black N-B Black

7th * * " * '* *
N-B 13.2775 24.786 127.67 123.592 248.515

7th * * *
Black 1.66717 54.2623 52.9398 141.466

9th * * *N-B 36.8054 36.0338 113.668

9th *Black .11459763 24.6047

11th *N-B 22.9447

11th
, Black

* Significant at .05% level of confidence
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Correlation Matrix. A correlation matrix was the last program

used as the author wanted to see if there was a relationship-between

age and the standing long jump; age and the Sargent's jump; and age

and the use of the leg dynamometer. The significant correlation

is .26. The Bl ack students showed a signific8nt correlation at

a .05 percent level of confidence at the ninth grade level on the

leg dynamaometer. , They also had a significant correlation at the

,05 level of significance at the eleventh grade, on all three leg

strength tests. (Table 8).

A second chart was used to·show the range and number of students

involved at each grade level and for every grade (Table 9).

Table 8

Correlation Matrix Using Age

7th Grade

LD

-Non-Black

SLJ 5J LD

Black

SLJ 5J

,113142 .00183547 -.118786

9th Grade

.0859382 ,145873 -.01)227



Age

Non-Bla.ck

Black

Age

Non-Black

Black

12

26

18

1)

1

1)

2)

27

14

28

25

Table 9

7th

14 15

4 1

5

9th

15 16

19 _)

27, 6

11th

N

'54

50

N

:51

58

Mean

14.]5)

14.67

27

Age'

Non-Black

Black

15

1

1

16

44

29

17

8

18

18

2

N

53 16.1)

50 16.42

Summa~y of Statistical Analysis, The pu~pose of this study was

to dete~mine whethe~ Black o~ Non-Black students we~e statistically

significant in thei~ sco~es and whe~e they diffe~ed. Black students

were statistically bettp.~ in all sco~es at all g~ade levels, except

the leg dynamomete~ at the seventh and ninth g~ade levels.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summarv

This study was concerned-with Black and Non-Black students

being compared on leg strength. The comparisons involved three

tests; leg dynamometer, Sargent's jump. and standing long jump.

The students involved totalled 316 in number and they represented

the seventh, ninth, and- eleventh grade levels. All subjects were

taken from the Milwaukee Public School system. The four schools

selected were Rufus King and James Madison Senior Highs; plus

Francis Parkman and G. A. Fritsche Junior Highs.

Each student was given three chances at each test, except

the leg dynamometer, where only one trial was given. Only the

highest score recorded was used for the testing.

Seventh grade Black students were superior in the Sargent's

Jump (Mean 16.3 to 14.3519) and the standing long jump (Mean 67.52

to 65.0741) while the other students performed better on the leg

dynamometer (Mean 308.648 to 294.92). The ninth grade level com­

parisons, again, show the Black students better in the Sargent's

jump (Mean 20.1724 to l7).and standing long jump (Mean 80 to 76.1569).

- Non-Black students were better On the leg dynamometer once again

(Mean 572.765 to 502.483).

The final grade level, the eleventh grade, shows the Black

students achieving higher scores in all three leg strength tests.



29

The Sargent's jump score was (Mean 22.78 to 20.2075); the standing

long jump (Mean 91 to 8b); and the leg dynamometer (Mean 644.98 to

506),

Conclusions.

From the results of this comparative study, the following

conclusions were madel

1. Black students at seventh, ninth, and eleventh grade

levels in the Milwaukee Public School System achieved

higher scores in the standing long jump than did Non­

Black students.

2. Black students at the seventh, ninth, and eleventh grade

levels in the Milwaukee Public School System achieved

higher scores in the Sargent's jump than did Non-Black

students.

3. Non-Black students scores higher on the leg dynamometer

at seventh and ninth grade levels in the Milwaukee Public

School System than did Black students.

4. Black students at the eleventh grade level in the Milwaukee

Public School System achieved a higher score on the leg

dynamometer.

Recommendati.ons.

From the results of this study. the following recommendations

were madel

A pre and post- test technique with some practice and

coaching of skills in between testing•

. .
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2. A study should he done using other ski 11.s for comparison

(arm strength or reflex action as examnles).

3. A study cO""',~,rl"3 college Black students to Non-Black with

the same leg strength tests should be dor-e.

4. ~\stlr1y test i..n~? just the ath1etes of .'3., s~!l(,Dl t whether

they be Black or Non-Black with the same leg strength

tests.

5. A study done, involVing anthropometric measurements of

the leg between Black a"d ;-;on-Black students.

6. Conduct the same stud:" only use girls as subjects.

7. Conduct the same study and use height and weight in the

analysis of data.

8. Leg strength is an important part of athletics and the

daily physIcal education; therefore, the author feels a

more extensive and expanding program of study, in regards

to ethnic comparisons is needed in this area.
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DIVISION OF PLANNING AND
lONG-RANGE DEVELOPMENT

administration building October 7, 1971
5225 west vliet ,t: p.O. drawer 10k
milwaukee, wisconsin 53201
area 414:476·3670

Mr. Wayne A. Sojkowski
3108 S. 105 Street
West Allis,Wisconsin 53227

Dear Mr. Sojkowski:

Your request for participation in the Milwaukee Public Schools in
your research study, which will be a Master's fhesis, has been referred
to this office.

As explained in the enclosed policy and procedure statement, research
activity which is initiated by individuals or outside sources is reviewed
by the Central Office Staff and approved by the Division of Planning and
Long-Range Development. This procedure is outlined in the enclosed statement.
You may wish to note, particularly, the list of items on the fourth page of
this statement which, in general, indicates the kind of information we need
in order to properly evaluate your request. It is not necessary that your
write_up follow this particular sequence, but it is important that we have
complete information about your project.

I might introduce a suggestion that there be particular caution in
making plans to test groups that are going to be identified on a racial
variable. We must be careful not to create problems either on a personal
or a group basis. Some people would be sensitive to data collection in a
racially segregated situation. This and other questions could be discussed
in this office as you may wish.

The material can be returned to this office for processing for the
staff review.

Very truly yours,

~ gfit~:.q
Executiv irector
Departme of Educational
Research & Program Assessment

GDR/ep

Enclosure

c.c. Mr. Willis Johnson

•
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Research & Pro~ram Assessment
DIVISION OF PLANNING AND
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administration building December 3, 1971
5225 west ,liet st: P,O, drawer 10k
milwaukee, wisconsin 53201
area 414:476·3670

Mr. Wayne A. Sojkowski
3108 South'105 Street
West Allis, Wisconsin 53227

Dear Mr. Sojkowski:
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Your request for participation of the Milwaukee Public Schools in
your research study, "A Survey of Negro and Caucasian Students in the
Milwaukee Public Schools in Relation to Leg Strength," has been carefully
considered by the Central Office Staff and approved by the Division of
Planning and Long-Range Development.

The request will now be presented to the schools in which data are
to be collected. You may recall that the schools which were to be
included in the sample will be selected. Participation of each school
will be voluntary. If it is inconvenient for you to do this, you might
wish to have the selection done in this office with Mr. Johnson. It
would b.e on a stratified random procedure basis. If this would be your
preference, would you please ask Mr. Johnson to contact me and we will
follow through on that point.

Very truly yours,

A/t([.,;<A)--<-:fP1Vr
G. Dwight Row
Executive Director

GDR/ep

c.c. Mr. Willis Johnson
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Last Name

Age,~ --, _

Height, _

Weight~ _

Tests

Sargent's Jump

Dynamometer

Standing Long Jump

SCORE CARD

F'irst Name

1st Trial 2nd Trial

Grade

)rd Trial

38
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11:1\ W 1:;lL,1Jtu:!i.:) ru!'i. LrM U Jl\j f\.l·IUIYU!IJ:J...~n -!.t!llJL- J';I

7th 9th 11th
N=50N=54 N=50 N=51 N=58 N=53

N-B ..... Black N-B Black N-B Black

140-11 45-11 203 150 175 160
145 50 256 240 220 219
154- 97 270 247 279 315
162 105 298 248 310-11 333
165-11 120 310 255 320 345
175-11 150 318 270 335 >388
185 155 323 298 350-111 412
190 165 345 300 380-11 415
191 171 366 305 388 468-11
211 178 405 30Q 390 482
218-11 200-111 420 330 395 495
220 211 423 365 iH7 500
225 2l:? 424 370 425 502
228 224,.111 437 375 430 503
235 225 455 395 440 505
238 228 470 398 465 515
245 255-11 491 400 478 520
250 260 495 402 480~H 535
282 270 503-11 409 488 548
285 280-111 508 410 500 558
29O-Ill 292 510 411 530 . 565
292 3°0 511 422 535 570
298 302 512 427 540 579
308 305 520 430-11 547 608
309 339 541 438 550-11 611
310 348 550 440 555-111 615
315 358 553 450 560 622
327 359 569 468 562 635
335 360:"11 578 470 570-11 675
)40-11 370 581 482 575 681
343 420 593 485 585 693
348-11 421 599 504-11 590 722
360 430 '629 525 602 725~

365 461 640-11 532 608 745
399 472 648 535 610 766
425 510 669 542 625 770
440-11 525 716 545 630-11 833
451 545 752 560 670 862

'472 590 774 579 712-11 880
530 610 779 590 810 902
545-11 760 788 591 830 905
563 803 600 915 928
580 842 605 956
632 864 609 975

887 615 985
900 625 1110
910 627 1035
945 657 1055-11
1185 705

734
794
875
910
918
964
1070



RAW SCORES FOR STANDING LONG JUMP IN INCHES

7th 9th 11th
N-54 N=50 N=51 N=58 N=53 N=59
N-B Black N-B Black N-B Blacj<

47-1 ' 47 47 47 47 47
48-1 !j.8 48 48 48 48
49 49 49 49 49 49
50 50 50 50 50 50
51 51-3 5:J. 51 51 51
52-2 52-1 52 52 52 52
53 53 53 53 53 53
54 54-1 54 54 54 54
55 55 55-I 55 55 55
56-2 56-1 56 56 56 -.$6
57 57 57 57 57 57-1
58 58-3 58 58-1 58 58
59-2·" 59-2 59 59 59 59
60-5 60 60 60 '60 60
61-2 61 61-1 61 61 61
62-3 62 62 62 62 62
63-5 63 .. 6:;-3 6;-1 63 63
64-5 64-4 61;-1 64 64 64
65-1 65-2 65 65 65 65
66-3 66-4 66 66-1 66 66
67 67-2 6'7-1 6'7-2 6'7-1 67
68 1S8-4 68-1 68 68 68
69-10 69-6 69 69-1 '69 69
70 70-3 70-6 .70-2 70 70
71-1 71-1 71-2 71 71 71
72-2 7? 72-3 7',>.-2 72-2 72
73-2 73-1 73-1 7J"4 73-2 73
74 74-3 74 74 74-2 74:
75-6·· 75-1 75-2 75-4 7,..1 75
76 76 76-3 76 76-5 76
77 77 7'7-2 77-1 7'7-1 77-2
78-1 78-1 78-4 78-6 78-1 78
79 79 79-3 79 79-1 79
80 80-2 80 80-2 80-1 80 -1
81 81-3 81-1 81-5 81 81 -2
82 82 82 82-3 82-2 82 -1
83 83-1 8:r7 83""1 83""2 73 -1
84 84-1 84-2 84-5 84-4 84-1
85 85 85-1 85-3 85-1 85 -2
86 86 81) 86-1 86-4 86 -2
87 87 87-3 87-5 8'7-3 87 -3
88 88 88-1 88 88-2 88 -1
89 89 89 89-2 89-2 89 -2
90 90 90-1 90-3 90-4 90 -3
91 91 91 91 91-4 91 -3
92 92 92 92 92 92 -2
93 93 93 93 93-3 93 -2
94 94 94-1 94 94-1 94-3
95 95 95 95-1 95 95"-3
96 96 96 96-1 96-2 96'-2
97 97 97 Q? 97 97
98 98 98 98 98 98 -2
99 99 99 99 99 99 -1
100 100 100 100-1 100-1 100 -3
101 101 101 101 101 101 -5
102 102 102 102 102 102 -1
103 103 i82 ~O3 1M-1 iM-l104 104 104
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I
I
I
I

I

tl"5!
lllad

I
S. J 1

9 I
10 I
11 I
12
13 I
14 I
15 I
16 I
17
18-3 I
19-3 I
20-2 I
21-7
22-5 I
23-9 I
24-9 I
25-8
26-1 I
27-2 I
28-1 I
29
30 I

I
I
I
I
I
I

I

I
I

I
I

I
I

I
I
I

I
I

I
I

s. J. $--

J. S. J. S. J.

9 io--~

9 9

10

10 10

11-1 J-l--~
11 1X

12-3
].2--

12 12

13-6 13

1) 1)

14-)
14-::;?

14-1 14

).')-4
1.;-e;

15-4 . 15

16-11
-'

16-2

16-B
16-4

17-6 17-9
17-4 17-3

1fl-4 18-6
18-8 18-7

19-6 19-4
19-) 19-7

20-4 20-4
20-1) 20-7

71-1 21-2
21-5 21-10

22 22-1-
22-2 22-8

2)-1 2)-1-
23-5 23-3

24 24-2

24-4 21.;.-2

25 25
2';H 25

:>6 26
26 26-1

27 27'

27 27

28 . 28
28 28-1

29 29

29 29

30 )0
)0 )0

9tP
11th

RAW SCORES FOR SARGENT'S JUMP IN. INCHES

N"'50 ~==':- N"'58 11=53
Black r:r-~ Black Ii-B

9 -1
).0
:I-:t -5
:J.Z -9
::J.:3 -4
:3--4- -10
:1- 5 -7
:J.- 6 -9
:l- '7 -5
)..6 -:3
:t- q
zO
2;1.
2;2
2:3 _:1-
24­
25
26
27
28
29
)0

Gr""de 7th


