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AN EXPERIMENTAL INVESTIGATION OF THE
FREDICTIVE ABILITY OF A SELECTED BATTERY OF
BASKETBALL TESTS AND A METHOD OF MEASURING

IMPROVEMENT OF BASKETBALL PLAYING SKILIS
THESIS ABSTRACT

Three related purposes provided the problem for inves=-
tigation in this study: (1) to demonstrate the use of a veli-
dation technique in which game results were used as the cri-
terion, (2) to construct a test for equating teams which is
economical and easy to administer, and (3) tc measure improve-
ment of basketball playing fundamentals,

In this experiment a nine item test battery was admin-
istered to one-hundred and thirteen students enrolled in Rec~-
reational Activity Classes at Appglachian State Teachers Col-
lege, The test battery consisted'of the following testss:s (1)
penny-cup test, (2) speed dribble test, (3) field goal speed
test, (L) speed pass test, (5) verticel jump test, (6) side
shift test, (7) dash test, (8) accuracy pass test, and (9)
accuracy shoot test. The first five items of the test battery
were used to predict baske tbell ability while all nine ltems
were used to measure improvement, All one-hundred and thir-
teen subjects took the nine item test battery szt the beginning
and end of the Winter Quarter,

The test scores were recdrded in raw scores and then

converted to T-scores, Bach student's basketball ability

score was determined by adding together the T-score value of




the first five test items., Teams were composed of five play-
ers whose membership was determined by random selection., The
basketball abllity scores of five team members were added to-
gether giving the total team basketball agbllity test score,
One-hundred games of fifteen minute durstion were played be-
tween teams hoving different team test scores, Of the one-
hundred gemes played elsghty-two were won by the team having
the lergest teem test score, sixteen were lost, and two were
tled, Forty games of the same length were played using esch
of the five basketball abllity tests iIndividually as a basis
for determining the slngle item teem test score, Of the forty
gemes played twenty-four were won by the team having the lar-
gest team test score, Cifteen were lost, and one was tled.

The raw scores mesde by all subjects on both the first
and second administrestion of the nine ltem test battery were
compared to determine 1f the students improved their skill,
The results of these computations indlcated, when averages
were consldered, improvement was made,

Correlations were made between the test hattery scores
and the scores of each Individual test item, These correla=-
tions ranged from a .41 on the vertical jump test to & .69 on
the speed pass test., A correlstion coefficient of o2U7 was
found to exlst between the geme scores and the team test
scores., A rho correlstion was mﬁde between the team test

score differences and the geme score differences and the re=-

sultes of this correlgtion was +22.




AN EXPERIMENTAL INVESTIGATION OF THE
PREDICTIVE ABILITY OF A SELECTED BATTERY OF
BASKETBALL TESTS AND A METEOD OF MEASURING

IMPROVEMENT OF BASKETBALL PLAYING SKILIS

by
Williem R, Alheim
1958

Approved by:

oe/&.a—\:/ &/\74{:/7

rmen of Theeis Advisory Committee




ii

ACKNOWLEDGEMENTS

In the preparation of this study the writer has in-
curred obligations that are numerous and great. The first
ma jor indebtedness has been to Dr. R W. Tews, Dr. J. E.
Stone, and Professor R. W, Watkins for their interest, pa-
tience, and thoughtful suggestions for the improvement of
the study.

The writer is grateful for the cooperation of a2ll
persons who helped to make this study possible. Professor
Frenclis Hoover, the graduate class in Advanced Tests and
Measurements, and all subjects that were so enthusiastically
cooperative,

Finally, Indebtedness 1s expressed to Helen, the
writert's wife, whose patience and understending provided

constant inspiretion,

i




TABLE OF CONTENTS

CHAPTER FPAGE
Ie INTRODUCTION 4 o s s o o o 5 # o o o o 6 o 8 s o @
The PrODIeM s o ¢ 'a W s:8 8 % ®. 00 4 2 0 & v »
Importence of the study « ¢« o o« ¢ ¢« s o ¢ o o o

Definibion Of terms used B8 B9 w9 * o & 8 @

o 3 o

IJX, REVIEW OP THE LITERATURE 4 « o & ¢ % ® o ¢ » o % ‘»
JXX. FPROCEDURE " G.a'e 0.0 s tieig ¥oncd 0@ airide’e & 26
Seleotion of subjJeets . , § o .5 » s ¢ b &« o o s ¥ 16
Selection of tOBL8 ¢ s s 6 & % + $.0. % o' o u'y 26
Desoription . of test 1Cams « & + o %76 s o & o-# .0 1T

Setting up the tests 5 4 o o ¢ 4 o 4. ¢ o ' s & « 23

First administration of tests + « o o o« ¢ ¢ s « 24
Toaching methods o .o ¢ v ¢ o o 5 0.0 2 ¥ w bin .o 25

Second administration of tests « o« ¢« + o o &+ o « 26

IV, ANALYSIS OF DATA o s o o # ¢ s o s o 5.0 o« 5 o oo 27
Vs SUMHARY AND CONCLUSIONSe s oo o o o o ¢« o s o o » 30
SRUANMATY 7 a0 s 6 ok B R e wL e e e s B0
Concluslon® o+ « o s ¢ s ¢ s s s o o ¢ o o s o o 33
BIBLIOGRAPHY 5 .o ¢  5i» o o % @550 o 5 e moiw” stod-e s % % 34

AP )T:JNDIX ° . o . L e ® . . ° . =2 . L] . < . v . L4 2 . L] . 36




LIST OF TABLES AND DIAGRANS

TABLES FPAGE

I, Correlation Data of Test Battery Scores With
Individual Test Item Scores . « s ¢« o o o o o 29

II, Total Class snd Individual Improvement in
RaWSOOI’GSQO'o.oonaocQOQOOOQQ29

I1I, PFrequency Distribution Data of Penny-Cup and
Speed Dribble Tests e o % & 8 8 & e e * & ° ® L}-‘-L

IV. PFrequency Di:ctribution Data of Field Coal
Speed and Speed Pass Tests o ¢« o o o ¢ o o o o U5

Vs PFrequency Distribution Data of Vertical Jump
andSideShiftTests....o........ )46

VI. Prequency Distribution Data of Dash and
AccuracyShootTests........ * e ©° o e L’7

VII. Frequency Distribution Data of Accurascy Pass
. TGStQO..0'.0‘000....0.00.u»8

VIII. T-Scores of All Subjects Tested, First
Administration................).L9

IX., Team Test Scores and Game SCOTeS + o+ o « » s » « 52

R Penny~Cup Team Test Scores, Game Scores, and
GameDiffeI'enceS........-......55

XI. Speed Dribble Team Test Scores, Game Scores,
and Geme Score Differences « « s+ o o » o +« o o 55

XII. Pleld Goal Speed Team Test Scores, Game
Score s, and Game Score Differences . « « « ¢ » 56

XII1l, S8Speed Pass Team Test Scores, Game Scores, end
Geme ‘Score DIfferences o ¢« s .o o 5. 5 ¢ 4.5 5 » 56

XIV. Vertical Jump Team Test Scores, Game Scores,
and Game Score Differences . o« « o o« o o »'» o« 57T

XV, Means and Mean DIfferences . o+ o » « o » s s o o 57

XVI. Rank-Difference Correlation of Test Score
Differences with Game Score Differences ., . . 58




DIAGRAMS
1. Basketball Game Score

II. Individual Basketball

Sheet

Tes

Score

Sheet




CHAFTER I
I. INTRODUCTION

From the inventor's peach baskets to the present iron
rims, from the small low-ceilinged gymnasiums to the messive
fleld houses of today, from audiences of a few hundred to
crowds of twelve to twenty thousand unfolds the unprecedented
growth of the sixty-six year old indoor game of baskes tball,
Since 1892 the game of basketball has grown to such great
proportion that it 1s now played by more high school students
than eny other sports activity.l

Psychologlsts have stated that we are sll contrelled
by certain drives or wishes in whatever we do or want to do.
The psychologists often differ as to the number of such ‘
drives we possess but they agree that smong these are the
drives for recognition, response, and new experience whicgh
are especlally strong in the teen age.2 The typical teen-
ager wants to be admired, seeks a higher position ameng his
assocliates, wants love, approval, adventure, excitement, and
new experiences.

Basketbsll can be a wholesome meang to desirable

1Don Seaton, Irene Clayton, Howard lLelbee, Lloyd

Messersmith, Baslc Book of Sports (New Jersey: Prentice
Hall Ine., 1956), ps 1. . Y

<8, 6, Diettert, "what is Right with Baske tball',
School Activities, 24:185-187, Februsry, 1953,




satisfaction of these eravings. The boy who has to drive a
hot rod et a reckless or high rate of speed to gain excite-
ment from living and recognition which he craves certainly
hes not been properly challenged. Becsuse it 1s controlled
by school people of high ideals who seek, through guldance,
to develop character and personality, basketball serves both
participant and spectator in a highly acceptable manner,

In our modern times, with so meny allurements for
youth, we need something quite captivating as a unifying in-
terest through which both recognition and response can be
satisfied, We need to feed and satlisfy these desires fre-
quently or youth will find avemues in unwholesome directions,
It would be difficult to find other activities that can com-
pare to basketball in providing exeiting entertalnment that
can captivate the minds of students and steer them in worthy
directions.

The popularity of basketball emphasizes the importance
of and necessity for a well orgenized physical educzatl on pro-
grem, It 1s reasonable to assume that without orgenization
the objectives of physical education in genersl, end of bas-
ketball in particular, cannot be attained. The following ob-
Jeetives are a portion of what is desired to be developed in
young boys through the physical education actlivity of basket=
ball:

1, The development of healthy and happy boys,

2« Good citigzenship,




3« A sound mind and a sound body.

o Sportsmenship-how to win humbly and lose
graciously,

5. Loyality to self and others,
6. Dependsbility.,
7« Honesty.
8. Respect for authority.
9. Tolersance,
10 Initietive ané resourcefulness,
11, Courage.
12. Leadership,
13, Good mental training,
1. Development of skills,
15, Soecial, personality, and emotional development,
It 1s difficult to believe that the above mentioned
objectives can be developed to their most desirable degree
when competition is conducted between those teams possessing
a great abundance of player skill and those with far lesser
ability. The.person who gets to handle and shoot the ball
only a few times during a game has little oprortunity to de-
velop skilll, sportsmanship, and initiative., A simple test
for reducing inequality of teams would be useful in the at-
tainmment of the above mentioned objectives. Thus 1t becomes
the responsibility of every coach or rhysicel education
teacher to econduct each sports activity so that the maximum

results can be obtained,




II, THE PROBLEM

Statement of the problem,

Three related purposes provided the problems for in-
vestigation in this study. They were: (1) to demonstrate
the use of a validation technique for a team sport test in
which game results were used as the criterion, (2) to con=-
struct a test for equating teams which is economicel and
easy to edminister, end (3) to measure improvement of basket-
ball playing fundamentals,

The writer recognizes the limitations of this study in
that only one~hundred énd thirteen cases were used snd that
factors such as age, height, weight, prior exrerlence, de-
sire, courage, =nd resourcefulness could not be controlled,
He also realizes that more than one-hundred and forty gemes

need to be played in order to substeantiate all results,
III. IMPORTAKCE OF THE STUDY

Two major eriticisms of many physical education
classes are thaet there 1s no progression in activities from
one year to the next and no differentistion within the same
class with regard to the varying ability of individuals.
These practices cannot be justified if physical education is
to meintein s rightful plsce ih the education of today's
children, A well organized and administered skill test can

be a motivating factor for both student and teacher, However,
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the most Important factor of a testing program is the use of

the results obtained from the test. The results of the bas-
ketball skill test can be used in the following ways:

l, Classification and Team Membership. Students can

be classified on the basis of performance ability as displayed
on a basketball test battery. With the use of achievement
scales obtained from such tests, large classes can be sub-di-
vided into smaller divisions of compareble basketball z2bllity
to facllitate instruction, The composite score of a besket-
ball test battery can be taken as indicative of playing abi-
lity and teams of equal ability can be arranged,

2+ Teacher Evaluation and Diagnosing Strengths and

Weaknecses, From a comparison of the scsle scores of two

tests the instructor can obtain information concerning each
student's ability. A study of a first test might reveel that
the student is above average in one skill and below average
in others, By a comparison of the results of both tests the
instructor might find that the student has not progressed in
those skills in which he wes below average. By analyzing the
progress of the group in general, and perticular individuals
within the group, & change in method may be indicated which
will be of advantage to all conecerned, When students fail to
show improvement the instructor should immediately analyze

his teaching technique to discover, 1f possgible, wherein the

techniques may be faulty, Other things being equel, the rate
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of progress which students meake in the acquisition of skills
is 2 guide to the evaluation of the teaching technique in
use, |

3, Motivetion. Students arpreciste & knowledge of

their proficiencies and deficiencies and are often not con-
selous of either until an objective measure is offered them,
fractlce with attention to perticular basketball skills does
have a positive effect upon performence, and students are
encouraged and enthusiastic when they discover that they have
been successful in bettering their previous record.3 Success
means additional effort and practice and motivation continues,
When students find they are weak in certain skills they nor-
mally will want to improve those deficlencies.

e Eweluating Student férformance, It cen be assumed

that the score for any individusl who tskes a test is a2 le-
gitimate measure of the performance level attained by that
individual, It is not a subjective estimate on the part of
the teacher and it does not include such items as attitude,
attendance, effort, and conduct, It 1s strictly an objective
measure which can be used by the student in determining his
present level of ebility in the skills of basketball., Except
in rare instences, students are interested in knowing where

they stand in relation to the entire group. By proper use of

3Hazel J. Cubberly, "Achievement Scales for College
Women", Reseerch Quarterly, 3:113-118, October, 1935,




7
the test results the student's relative position wlth refer-

ence to the ability of the group can be determined.

IV. DEFINITIONS COF TERME USED

In order that certaln terms which are consistently
used in this study can be understood by the reader and have
the me aning intended by the writer, these words sre defined
in the following paragraphs:

1, Individual Test Score. The individuel test score

represents the total points accurmlated on all nine teste by
any one person,

2. Besketball Abllity Test Score. The basketbsall

abllity test score is the total of T-scores for the following
five tests: (1) Penny-Cup Test, (2) Speed Dribble Test, (3)
Field Goal Speed Test, (L) Speed Pass Test, and (5) Vertical
Jump Test.

3¢ Flve Item Team Test Score, The five item tesm

test score is the total of basketball ability test scores for
five individuals,

L. 8ingle Item Team Test Score. The single item teeam

test score is the totasl score for five individuvals on one of

the basketball gbility test items,




CHAPTER II
REVIEW OF THE LITERATURE

The developrment of tests to evaluate sports skill
began as the curriculum in physical education changed from
"formal-drill" to "games and sports".‘ By the present stand-
ards the first efforts to evaluate basketball skills were
falrly crude. Substantlial progress has been made in the de-
velopment of better sports skilll tests in the past thirty-
three years.“L There i1s still much work to be done as bas-
ketball skill tests are not yet of a quality to enable a
teacher to make strict individual judgements on the baslis of
scores obtained.5

Mueh has been written in regards to basketball, dbut
only a brief summery of the work done on problems very
closely related to the one at hand will be given.

In 1934 Edgren presented a study in the area of pre-
dicting basketball ability.6 He used two groups and edmin-

istered tests of specific basketball skill, general athletie

uAmerican Association for Health, FPhysical Education
and Recreation, Measurement and Evaluation Materlals in
Health, Physicel Lducation, an: Recreation, A Report rPre-
pared by the Natlonal Research Couneil, (Washington, D, C.:
American rAseociation for Heslth, Physical Bducation, and
Recrestion, 1950), p. 67,

SIbid., Pe 670

6Herry D, Edgren, "An Experiment in Testing of Ability
and Progress in Basketball", Research Quarterly, 3:159-171,
harch, 1932,
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abllity, and neuro-muscular coordination, Of the two groﬁps
used one was composed of thirty members of varied baske tball
ability and the other a beginner's class in basketball, The
tests were administered to the two groups at the beginning of
the querter, after two weeks of actual play, after two months
of instruetion, snd et the conclusion of the quartef. Edgren
found the average per cent of asbillty ?f the experimental
group increased 20,1 per cent and the control group l.2 per
cent, The coefficient of correlation between the basketball
test and actusl play was .73 on the pre-test, snd ,77 on the
finel test,

Johnson developed a basketball test for high school
boys using nineteen tests in the 1nitiél experimentation.7
Each item was checked for reliability end validity and two
tests were finelly selected; one for evaluation of basketball
ability and the other for evaluation of potential ability.
The first test contained three items and the latter four
items, The validity on the ebility test was .88 and on the
test of potentiality .8L4. The reliebility of the gbility
test was .89 and for the potentielity test .93, The items
used for the potentislity test were: jump end reach, dodg-

ing, and the Iowe Revision of the Brace Test. The items on

7

H. Herrison Clerke, Application of Measurements to
Heelth and Physicsl Education, (New York: FPrentice-Hall,

Tnc., 1950), PPs 305-3(6,
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the abillity test were the fleld goal speed test, baske tball
throw for accuracy, and a dribble test.

In 1937 Cozen, Cubberly, and Nellson developedvé bat-
tery of tests to be used for girls and women at the secondary
and college level.8 The directions for the test 1tems were
established on an experimental basis and then were revised
after practical use., The reliability and validity of the in-
dividuel items comprising the battery was not reported,

In 1948 e basketball test for men was developed by

Lehsten.9

The factors of speed, shooting, passing, reaction
time, sensory motor coordination, footwork, motor ability, and
motor agllity were used by Lehsten as a criteria for esteb-
lishing the test. Five Judges were used to rate each player
according to ability three different times, An eight item
test comprised the original battery which wes checked agalnst
a five item test that was later evolved, The test was estab-
lished using eighty-six cases and the correlation between the

two tests was .97.
Schwartz developed a basketball test to be used with

8F. We Cozens and others, Achlevement Sceles in Thysi-
cal Education Activities for Secondary School TGirls and
College wWomen,.(New York: A. S. Barnes end Company, 1937),
po 16

9Nelson Lehsten, "A Measure of Basketball Skills for
High School Boys", The Physical Educator, 5:103-109, Decem-
ber. 19)-‘-8.
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senior high school girls.lo The items of the test bettery
were: bounce over a six foot area, pass and catech, jump and
reach, throw for goal, pivot and bounce, snd shoot. Expert
opinion was used in an attempt to evaluate the test., Achieve~-
ment scales were established on the sum of scores on four
items, The raw scores for each of the four items were con-
verted to T-scores, added together, end divided by four to find
a student's score for the test., |

Inox developed a basketball test battery composed of a
speed dribble, wall bouncs, drdbble-shoof, and a penny-cup
test.ll The tests were administered to eight high school bas-
ketball tesms during the second week of basketball practice,
The criterion for wvalldating the test was the success players
hed in making e ten-man high school versity team. Three divi-
slons of basketball abllity, nonplayers, substitutes, and first-
team mempers were compared at the eight schools. The relies-
bility coefficients for the various test items ranged from ,58
to .90, while the totsl battery coefficient was .88. There was
89 per cent agreement between the results of the basketball
test and squad membership for tournament play, and 81 per cent

agreement with membership on the first teem, Inox revealed

10 eton Schwartz, "Achlevement Tests in Girls Basket-
ball at the Senior High School Level", Research Quarterly,
8:143-156, March, 1937,

11
Robert D. Knox, "Basketball Ability Teste", Scholas-
tic Coach, 17:45-48, March, 1947.
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that the test 1s much more effective when administered to ex-
perienced or varsity groups.

Stroup administered a battery of basketball ability
tests and testes of motion pereeption to one-hundred and one
students enrolled in sports activity classes at fouthern State

A2 The purposes of this study were: (1) to investi-

College.,
gate the relationship between the field of motion perception
and basketball abllity, (2) to construect a basketball skill
test battery, and (3) to determine the validity in forcssting
efficiency., The test results indicated a blserrial correla-
tion between measurements of the field of motion perception
and basketball ability of .765. The test and retest for the
entire sample indicated a forcasting efficlency of Ll1.8 ver
cent,

Lehsten, in another study, made an effort to establish
a practical test for high school boys which would measure
their physical aptitude for basketball.l3 An elght item test
was administered in three days to selected physical education
classes, Flve judges were used to asdminister the test and sub-
jectively rate the players from one to five, using a standard-

ized check sheet., The subjective total point ratings were

12prenets Stroup, "Relationship Between Measurements of

Fleld of Motion Perception and Basketball Ability in College
Men", Research Quarterly, 28:72-76, March, 1957.

13Ne1son Lehsten, "Basketbell Aptitude Tests", Scho-
lastic Coach, 19:65-66, October, 1946,
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correlated with the eight item battery total and the scores
resulted in a .80 relationship. 3

Boyd, McCachren, snd Waglow attempted to determine the
predictive ability‘of a test battery in selecting members of

e basketball team.lu

The Hnox Basketball Test was administered
to forty-two candidates for the University of Florida's junior
varsity basketball team, The coach ranked all pleyers accord-
ing to abilitﬁ after three weeks of practice, and at the con-
clusion of the season., The total number of minutes played was
divided by games played, and a comparison was made between the
total points scored with average minutes played in each game,
The facts were that an rho correlation coefficient of .85 was
obtained between the ecocach's renking of the 18 members retained
on the squad at the end of the season and the renking of the 18
rlayers according to the aversge minutes played per game,
Voltmer and Watts developed a rating scsle in an attempt
to determine, by objective ratings, those players who would be
most beneficlal to a basketball team, and possess the greatest

amount of over-all playing ability.lS

They devised a rating
scale and subjected all players to the scale during pre-season

scrimages, and varsity and junior varsity interschool basket-

luc. A, Boyd, J. R, McCachren, and I, P, Waglow, "Pre=-
dictive Ability of a Selected Basketball Test", The Research

Quarterly, 26:364-365, October, 1955,

15E. P, Voltmer and Ted Watts, "A Rating Scale of
Player Performance in Basketball," Journal of Heelth and Fhy-
sical Education, 11:94-95, February, 1GL0.
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ball games, The scale was explalned to the players prior to
the beginning Of the season and three judges were used in re-
cording the inrormation contained on the scéle; Voltmer and
Watts found that the individual scores ranged from & negative
16 to & positive 31 for a single serimmage, anﬁ from a nega-
tive 20 to a positive 43.5 for all scrimmages combined, Team
scores for the various interschool games ranged from a nega-
tive 8.5 to a positive 35,

Young end Moser made a study in an effort to find re-
lieble and valid tests of gbility and achievement in physical
education activitiea; pgrticularly'ih thq afea of‘basketball.l6
After careful conslderation of all tests messuring baske tball
ability, Young and Moser selected five tests of relatively
higher validity., These tests were administered to ninety-
three players of varied basketball ability at the University
of California, Three judges independently rated the ability
of each player during a gare, The results indicated that in
seventy out of nlnety-three players raeted, the judges agreed
on their ratings. In twenty-one other cases two of the judges
egreed on thelr ratings, The coefficient of correlation of
the total test scores with the ratings on which elther two or

three judges agreed was U055, The ratings on which all three

16genevive Young and Helen Moser, "A Short Battery of
Tests to Measure Playing Ability in Women's Baske thall”,
The HResearch Quarterly, 5:3-11, May, 193L.
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CHAPTER IIT
PROCEDURE

Selectlion of Subjects,

All of the one~hundred and thirteen men tested in this
experiment were college freshmen and sophmores of verious
heights, welghts, and body builds., They were enrolled in Re-
creational Activity Classes at Appalachian State Teachers
College. Eeach of the subjects consented to participete in
this experiment and no attempt was made to determine cleass
membership elther before or after the course begesn, The sub-
Jects did not partlcipate in any other organized physicsl
education activities during the time given to basketbell.
Only one perticipant had nct-played'any'baskétball prior to
enrclling in the basketbell activity class, No attemﬁt was

made to obtaln subjects with any specific level of ebility.

Selection of Tests.

In plenning the procedures to be followed in the study
the writer selected those tests which, in his opinion, ere
characteristic of basketball, The following eriteris for the
selection of test items were used:

l. The tests should involve as many basic basketball
skills as possible,

2, The tests should allow for some measure of success

by all subjects,
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3. The test should be economical and easy to adminise-
ter,
o The teste should be chellenging and meet the indi-
vidual needs and abllities of both the skilled and unskilled,

Description of Test Items,

A battery of nine ltems was selected for use in this
experiment, Thege are listed below with a description of
each, The tests were designed to measure the various abili-
tles of the student in the fundamentals of basketball, Test
items were selected which céuld be measﬁred objectively and
‘were considered valid messures of the individual skills con-
sidered, The five item basketball ability teét was ﬁged to
predict basketball playing ability while all nine items of -
the test battery was used to messure improvement.

1., renny-Cup Test. The Penny-Cup Test is s test de-
17

vised by Fnox and was selected for use in this experiment,
A twenty foot course was set up with a "signal line" eight
feet from the starting line., Three ordinary tin coffee cans
with a five inch diameter, prainted black, white, and yellow,
was placed in a verticel line five feet apart at the finish

llne. The subject stends behind the starting line with his

back to the cups, He has a2 penny in either hend, and on the

command "Reedy-Go", he pivots and races towards the cups. As

reda.) ks
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he crosses the signal line the tester shouts out the color of
one of the cups located at the finish line., The subject then
dropped the coin into that cup. The watch starts on the sig-
nal "Go" and 1ls stopped et the sound of the coin clinking in-
to the can, The test was repeated four times., The totel
elapsed time for all four repititions represents the score,
The subjeet was allowed to run through the test once for prac-
tice, The positions qf phe cans were changed after each test
while the next subject was standing with his back to the fin-

ish line, - Time was measured'to the neerest one-half second,

2+ Speed Driﬁble Test. Even though speed is not al-
weys desirable in‘dripblﬁng,“the efficiént_dribblcrrié able to
dribble with great rapidity. An adaption of the speed dribble
test developed by Edgren was gelected to test the subject's
ability to manipulate the ball around objects.18 Four chairs
were placed in a straight line so thet the first cheir was
twenty feet from the starting line and the remaining three
fifteen feet apart. The subject being tested stands behind
the starting line with & basketball in his hands, On the sig-
nal "Ready-Go", he dribbles in and sround the obstacles end
then weaves back in like menner., Time wes measured to the
neagrest one-half second, beginning on the signal "Go" end
stopping when the subject crossed the finish line., The sub-

ject was allowed to dribble with either hand and psass on

3t b A
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elther side of the first chesir,

3. Fleld Goal Speed Test. The writer selected an

adaption of the field goal speed test constructed by Johnson
to measure the subjeet's ability to make baskets when in a
situation that requires rapid retriving of the ball and shoot-
ing since the success of a team often depends largely on their
ability to do these things well, 19 The subject may ascume any
position he desires under the basket. On the signal "Ready-
Go" he starts taking lay-up shots as fast as he can. At the
end of one minute the signal "Stop" 1s given. One point is
scored for each basket made. The subject may shoot with el-
ther or both‘hands and in any menner desired.

e 'Speed Pass .Test, An adaption of the wall bounce

test designed by Enox was selected by the writer to measure
the rapidity with which the student can recelve and pess a

20 An important

basketball against a wall for thirty seconds,
8k1ll in basketball is to move the ball with speed and accu-
racy from player to player in such a wasy as to keep 1t from
the defense and confuse them so as to permit time and spsce
for scoring., The streight, two-hended chest pass 1s perhaps
the most frequently used, The subject stood with his toes
behind a line five feet from the wall, The object of this

test was to ascertain how many complete passes can be made by

191m14., p. 305.

201b1d., Pe U5
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bouneing the ball off the weall in thirty seconds. The subjeect
begins passing the ball on the signal "Ready-Go", and con-
tinues for thirty seconds, Each subject will be allowed to
pass the ball four times for practice. The ball must be defi-
nitely caught, not batted, after each pass, The score for
this test is determined by the number of passes completed in
the allotted time.

5. Vertical Jump Test. Lehsten used the Vertical Jump
s &

Test to measure the strength of high school boys.2 This test
was devised as a means of judging the ablility of an individuel
to 1ift his body directly upward with a jump and reach., Agil-
ity and strength in jumping high into the eir are very useful
as in held ball jumps which occur after the ball has been si-
multaneously held by oprosing players, In addition a good
Jumper has value around the baskets, where by Jjumping higher
than the other players, he gains possession of the ball after
shots, The subject stands facing the jump-reach chart, While
keeping both feet flat on the floor the subject reaches up as
high as possible and makes, with a piece of chalk, e horizon-
tal mark on the wall, He then turns ninety degrees to the
left or right so that the hand he desires to use for reaching
is closest to the wall, Then he crouches and jumps and, at

the point of greatest helght, makes a second horizontal mark

at the highest point of reach, The subject may use any type

EIIbido s Do 106,
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of arm swing desired preliminsry to the jump., Subjects are
allowed two triasls. The best jumplis seleéted end the score
is represented by the vertical distance between the reach
merk and the jump-reach mark, measured to the nearest one-
half inch.

6. Side Shift Test. This test was devised as a means

of judging the abllity of an individual to shift his body
from left to right snd from right to left similar to the way
a basketball player does when guarding an opponent. The key
to all good defense is careful guarding against all scoring
attempts of the opponents, A good guarding position requires
a semi-erouched, balenced stance, and readiness to move in
any direction. The boxer's glide or sidestep is most usually
used to prevent cross-stepping and unbalanced movement, The
subjeet must work with hié feet spread in a good position and
shift his body across a twelve foot lane, The subject works
inside the lene and needs only to touch the line with the out-
side foot on each shift, On the signal "Ready-Go", the sub-
ject shifts from left to right and from right to left across
the twelve foot lane. The subject is awarded one point for
every shift completed across the lane in thirty seconds,

7+ Dash Test, The dash test was used to determine the
speed with whiéh the subjeet could travel a given distance
when forced to run, Basketball requires not only great run-
ning endurance, but also unusual quickness in starting end

stopping and in altering direction, The subject being tested
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may assume any position desired at the starting line., On the
command "Ready-Go" he sprints as fast eas possible towards the
finish line, At the finish line the subject assumes a running
position with his back to the starting line, On the ecommand
"Ready=-Go", he runs backwards to the starting line as fast as
possible. The total time elapsed for the forward and backward
run over the seventy-flve foot course represents the score,
Time waes measured to the nearest one-hslf second.

8. Accuracy Shooting Test. The accuracy shooting test

was devised to measure the distance and direction judgement of
an individual when shooting from selected places on the court.
Accurate, conslistent shooting from sll parts of the offensive
court is an important phase of successful basketball, In this
teét the subject attempted five shots from esch of the three
points designated on the court., The first point was located
twelve feet from the end of the court along the right side of
the free throw lene, end twelve feet to the right of this
point as you face the end of the court. The second point was
the center of the frée throw line. The third point was located
twelve feet from the end of the basketball court along the left
slde of the free throw lane, and twelve feet to the left of
this point as you face the end of the court. The subject was
instructed to stand behind each line and shoot five shots using
any type of shot desired. He was awarded one point for each
basket made.

9. Accuracy Pass Test. This test was devised to
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measure the accuracy of the subjeect in using three different
types of passes: the bouncé pass, the one~hand basebell pass,
and the two-hsnd chest-push pass. The subject stands behind a
line drawn parallel to, and twenty feet from, a target de=-
signed on the wall, The individual being tested stands behlnd
the twenty foot restraining line and attempts to pass a bas~-
ketball into the center rectangle of three rectangles dia-
gremed, one inside the other, on the wall, Five passes were
made using each of the three types of passes, The center rec=
tangle is twenty-seven inches long end thirteen inches wilde.
Fbr every pass that hit inside the center rectangle the sub-
Ject recelved three points, The mlddle rectangle wes forty-
two inches long end twenty-eight inches wide and for every
pass that hit inside this rectangle the subject received two
points, The outside rectangle was fifty-three inches long
and forty-two inches wide and for every pass that hit inside
this rectangle the subject received one point., No points were
awarded for passes that hit outside the chart, The grade for
this test was determine& by the total points asccumulated using

all three types of passes.

Setting Up The Test.
During the periods preceeding the time the tests were

to be given, the writer measured and marked with two inch
white tape the dimensions of those items that were to be given
on that particular day. The items were so arranged as to al-

low the subjects adequate room to take all tests,
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First Administration of Tests.

Before the tests could be edministered sssistants had
to be secured. In order that all nine test items could be
administered in two class periods 1t was necessary to obtain
four qualified assistents, The assistents who helped to con-
duct the first administration were members of a graduate
class In advanced tests and measurements. For the second ad-
ministration four assistents were used who had previously
played elther college or high school basketbell. These as-
sistants were secured well in gdvence and each knew his spe-~
cific responsibilities,

Before the tests were administered all the subjects to
be tested were orlented to the purpose of this experiment,
and verbally pledged thelr cooperation. During the orienta-
tion esch test item was explained in detaill and the students
were requested to ask questions about anything that needed
elarification, At the beginning of the period during which
the test was administered, all the men were lined-up on one
slde of the gymnasium. A cheek was made to see that all were
present, including the assistants. The writer then read to
the students the generel directions and informed them that
the specific directions for each item were located at each
testing station and should be read before the test was taken.
The men then followed the writer through the course of the
tests to enable them to know exactly where to go. The Indi-
vidual Besketball Test Score Sheets were distributed and each
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subject was Instructed to go to a specific station. A final
check was made to see that all asslstants were ready and all
pleces of equipment were in place and in good working condi-
tion, The men were instructed not to shout words of encour-
agement to the ones taking the tests. The testing then be-
gan, The field gosl speed, pemny-cup, speed diibble, verti-
cal jump, and accuracy pass tests were administered during
the first cless testing period. The speed pass, dash, accu~
racy shoot, and side shift tests were administered during the

second class meeting.

Teachingz Methods.

Due to the length of time required to complete the ex-
periment the whole-game method of instruetion was used, One-
hundred games of fifteen minutes duration were played between
teams with different total team test scores, Forty games of
fifteen minutes duration were played using each of the bas-
ketball ability tests individually as a basis for determining
team membership. Team membership for all gemes was determined
by rendom selection. The name of each student was written on
a small piece of paper and placed in an envelope which indi-
cated the time and number of esch class, Each day prior to
class time the writer drew from the envelope the names of each
player in the class., These names were recorded on a plain
plece of white paper and taken to class. Attendance for each
class meeting was taken by calling out the names contained on

the sheet of paper. The names of those that were absent were
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checked off the lists The first five names of those students
present composed the first team, the second five the second
team, and so on until all members present were placed on a
team, Each merber present played in at least one game every
class meeting, Those players whose names appeared on the
first pert of the list, which was determined by random selec~
tion, often had to play two games in one class meeting, The
number of students required to play two games in a period was
largely determined by the number of students sbsent. Four
fifteen minute games were played during each cless perioed,
Two basketball courts which were adjacent to each other were
used for playing all games. Two students were used to offi-
ciate each game and one student was used to keep score, The
officiating and score keeping duties were rotated so thsat
each player had an opportunity to develop some skill in these
ereas, The game scores and test scores were recorded immedl-

ately followlng each game,

Second Administration of Tests,

The second test was administered in the same manner as
the first, except that different assistants were used., Ade=-
quate instructions were given end the seme order of perfor-

‘mence was used,




CHAPTER IV
ANALYSIS OF DATA

To obtaln the predictive ability of the basketball
ability test one-hundred games of fifteen minute duration
were played using the abllity test scores as a basis for de-
termining the five item test scofe. 0f the one-hundred
games played eighty-two were won by the team having the
lergest team test score, sixteen were lost, and two were
tied,

Forty gemes were played in an sttempt to validate each
item of the basketball ebility test battery. Eight games
were played using each of the five basketball ability test
scores individually to determine the® single item team test
scores, Of the forty games played, twenty-four were won by
the team having the largest team test score, fifteen were
lost, and one was tied.

Correlations were made between the test battery scores
and the scores of each individual test item, These correla-
tions renged from a .41 on the vertical jump test to o .69 on
the speed pass test. MFurther results of this correlation can
be found in Table I, page 29.

The rew scores made by all subjects on both the first
end second administration of the nine item test battery were
compered to determine if the students improved their skills,

To find the total class improvement the scores made on each
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item by 8ll subjects were totaled on the first administretion
and subtracted from the totel scores made by all subjects on
the same item of the second administration, The meen indivi-
duel, improvement was determined by dividing the number of
subjects tested into the total class improvement, The re-
sults of these computations, shown in Table II, page 29, in-
dicates when averesges were considered, improvement wes made,

A correlation coefficient of 247 was found to exist
between the game scores and team test scores of the one~hun-
dred games of fifteen minute duration played using tests one
through five as the basls for determining the five item test
score, A rho ccrrelation was msde between the teem test
score differences and game score differences of the one-hun-
dred gemes played using tests one through five as the basis
for determining the five item test score. The results of

this correlation was .22.
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TABIE I

CORRELATION DATA OF TEST BATTERY SCORES WITH
INDIVIDUAL TEST ITEM SCORES

STANDARD STANDARD CORKE=- BRROR OF

TEST RANGE MEAN DEVIATION ERROR OF MEAN LATION CORRELATIO
Penny-Cup 51 10 iu. 0+99 0,09 0&5 0059
Speed Dribble 58 11,9 1,66 1.21 50 222
Fleld Goal LT 2047 6.1.0 0,60 .58 «061
Speed Pass 51 42,2 5469 1.53 69 +0L9
Vertical Jump 45 18,6 2,63 0.25 ol .078
Side Shift 46 21,1 2:37 0.22 +60 061
Dash LIJ_L 1006 0.77 0007 .58 0063
Accurscy fhoot 53 33,5 1.86 0,17 58 W063
Accuracy Pass 60 3.2 3.8 0433 53 «072

—

TABLE II

TOTAL CLASS AND INDIVIDUAL IMPROVEMENT
IN RAW SCORES

TOTAL MEAN TARGEST LARGEST |

CLASS INDIVIDUAL INDIVIDUAL DECREASE IN

TEST IMPROVEMENT  IMPROVEMENT _ IMPROVEMINT _ PERFORMANCE
Penny-Cup 128.0 -ltluo 2.5 2.0
Speed Dribble 91.5 ~0,817 3.5 2.0
Field Goal 37340 3,320 15,0 10,0
Speed Pass 33040 2+940 10.0 740
Vertical Jump 156.5 1.410 45 L.o
Side Shift 66,0 0,602 10,0 2.0
Dash 79,0 -0.705 3.0 1.5
Accurasey Shoot 6740 0.598 5.0 540
Accuracy Pass 156,0 1,390 13,0 8.0




CHAPTER V
SUMMARY AND CONCLUSIONS
SUMMARY

A survey of the history and development of baske tball
has brought forth evidence that basketbell is becoming in-
ereasingly popular and is being recognized more and more by
educators as an activity that deserves to be included in the
curriculum of schools end colleges. Many attempts have been
made to scientifically predict basketball playing ability.
Tests of specific basketball skill, neuro-musculaer coordina-
tion, motor agility, and motion perception have been admine
istered to boys and girls in an attempt to determine basket-
ball pleying ebility, Some test administrators even used
judges and check sheets to measure player performence. Seve
eral of the test batteries maintained a high per cent of va=-
lidity end realibility, but none of the test betteries were
comple tely accurate 1n predicting game results and player
performance.

Three related purposes provided the problem for in-
vestigetion In this study: (1) to demonstrate the use of a
validation technique in which game results were used as the
eriterion, (2) to construct a test for equating teams which
is economical and easy to administer, and (3) to measure im-

provement of basketball pleying fundamentals, The writer
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recognizes the limitations of thls study in that only one-
hundred and thirteen cases were used end that factors such as
age, height, weight, and prior experience could not be con-
trolled.

In this experiment a nine item test battery wes admine-
istered to one-hundred and thirteen students enrolled in Reec-
reational Activity Classes at Appalachien State Teachers Col=-
lege. The test battery consisted of the following tests:

(1) penny-cup test, (2) speed dribble test, (3) field goal
speed test, (L) speed pass test, (5) vertical jump test, (6)
side shift test, (7) dash test, (8) accuracy pass test, and
(9) accuracy shoot test. The first five items of the test
battery was used to predict basketball ability while all nine
itehs were used to measure improvement, All one-hundred and
thirteen subjects took the nine item test battery at the be-
ginning end end of the Winter Quarter.

The test scores were recorded in raw scores and then
converted to T-scores, .Each student's basketball ebility
score was determined by adding together the T-score value of
the first five test ltems, Teams were composed of five play-
ers whose membership was determined by random selection., The
baske thall atility scores of team members were added together
giving the total tesm baske tball ability test score, One-hun-
dred gemes of fifteen minute duration were played between
teams having different team test scores, O0f the one-hundred

games played eighty-two were won by the team having the
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largest team test score, sixteen were lost, and two were tied,
Forty games of the same length were played using each of the
five baske tball ability tests individually as a basis for de-
termining the single item team test score. Of the forty games
played twenty-four were won by the team having the largest
team test score, fifteen were lost, and one was tiled.

The raw scores made by all subjects on both the first
and second administration of the nine item test battery were
compared to determine if the students improved their skill,

The results of these computations indicated, when averages.
were‘considered, improvement was made. v

Correlations were made between the test battery,acpres
and the scores of each individual test item. These correla~
tions renged from a .41 on the vertical jump test to a .69 on
the speed pass test.. A correlation coefficient of 247 was
found to exist between the game scores and the team test
scores of the one-hundred games played. A rho correlation was
made between the team test score differences and the game score
differences of the one~hundred games played, The results of
this correlation was ,22,

The most important factor of a testing program is the
usé of the results obtained from the test, The results of this
experiment can be used in the following ways: (1) classifica-
tion and team membership, (2) teacher evaluation and diegnosing
strengths and weaknesses, (3) motivation, and (L) evaluating

student performance,
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CONCLUSIONS

As a result of the survey of the literature avallable
and snalysis of data obtained, it mey be concluded that: (1)
more research 1s needed, especlally in the area of predicting
and measuring ability, (2) while this test falls to measure
all factors that determine player performance, snd is not
recommended for use in predicting game scores or game score
differences, it has a positive value for predicting game win-
ners, (3) the procedures used in this study illustrates the
use of fifteen-minute geme results as a eriterion for deter-
mining the ability of basketball teams, (}) basketball abil-
ity scores derived from the five-item basketball sbility test
are a valld measure of team strength in basketbell as indi-
cated by the relationship of the e2bility scores of competing
teams and the ability to win fifteen minmute gemes, (5) per-
formance in the fundamentals of basketball 1is improved when
students have the opportunity to psrticipate in games, end
(6) the five item basketball ability test can be administered
to forty subjects in one fifty minute period end ali nine
test 1tems can be administered to the same group in two fifty

minute periods,
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APPENDIX

Directions for Exeminers,

1, Welk through or explain what 1s to be done on each
test you sre responsible for. Do not allow trials except on
those tests which trilals are allowed. Gilve all students the
opportunity to ask questions, ‘ ‘ v

2, HRead directions carefully and be able to Iinterpret
them to the subjects being tested.

3. Take all time in seconds and one~half seconds,
Read the wateh carefully,

ke Check equipment frequently to make sure 1t is in
proper working conditien.

5¢ Encourage all students to perform to their best
ability.

6. Do not shout words of encoursgement at the students
after they have started the teat,

7. Be sure each student hes the proper equipment neec-
essery for succes:cful completion of each test,

8. Be sure each student has the opportunity end suf-
ficlent time to read the test directions prior to teking the
test,

Directions to be Given te Students.

Give verbatim the followlng directions for condueting
the test to insure best resulis

l, This is a test battery constructed to measure your
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present basketball playing ability., It is besed on the funda-
mentels of shooting, catching, running, dribbling, jumping,
end other basketball skills,

2e The tests whieh you are about to take will in no
way have any bearing on your final grade in this course.
Please do the best you can omn all testss - The lepgth of time
needed to complete all tests wlll be two class perlods,

3. After completing ell the tests given on any parti-
cular day you are free to go, Please turn in youf individual
test score sheet, ;

4o Instructions will be provided for each test at the
station the test is being glven., Read the directions care-
fully before taking each test., If you have any questions
after reading the instructions, consult the test instructor,

5« Go to any station you desire. Try to Leep the

lines at each station equallzed,

Specific Test Instructions.,

1, renny-Cup Test., The individual being tested will

stand with hls baek to the sterting line. He will have in
either hend a permy, On the command "Ready-CGo" he will turn
around and run towards the opposite end of the course ass fast
as possible, When he reaches the signsl line, the instructor
will shout the color of one of the cans placed at the finish
line, The student willl drop the coin in the can the instrue-
tor indiceted as he crossed the signal-line, Each person willl

be allowed one practice run, The coln must be placed in the
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correct can, The position of the eens will be changed after
each student has completed the test, The grade for thls test
is determined by the length of time, measured to the nearest
one-half second, it takes to run through the course four times,
If after reading these instructions, you do hot completely une
derstand what you are suppose to do, please consult the test
instructor,

2., Speed Drlbble Test, The individual being tested

will stand behind the sterting line with a basketball in his
hends. On the command "Ready-Go" he will dribble in and
around the four chairs located on the course., The grade for
thils test is determined by the le ngth of time taken to com=-
plete the course, Time will be measured to the nearest one=-
half second, If after reading these instructions you do not
completely understand what you are suppose to do, please con-
sult the test instructor.

3+ Field Goal Speed Test., The individual being tested

will have in his possession a basketball and will stand any-
where on the ecourt, probasbly eclose to the basket. On the com=-
mend "Ready-Go" he will attempt to make as many baskets as
possible in one minute. The grade on this test is determined
by the numbeir of baskets made in the alloted one minute., If
after readlng these instructions you do not completely under-
stend what you are supposge to do, please consult the test in-
structor,

L. Speed Pass Test. The individual being tested will




39
stand behind a five foot restraining l1ine, facing the wall,

with a basketball in his possession, On the command "Ready-
Go" he will complete as many pssses as possible in thirty
seconds by bouncing the basketball ageinst the wall, The
ball must be definltely csught after each pasg, The grade
for thies test is determined by the number of passes completed
in the alloted time., If after resding these instructions you
do not ecompletely understend what you are suppose to do,
please consult the test instructor.

5. Vertical Jump Test. The individual being tested

will stend facing the wall, With his feet flet on the floor
he will reach and make & horizontal mark at the highest point
possible on the wall, Next make & ninety degree turn, either
right or left, Then jump and reach as high as possible and
meke a second horizontel mark on the wall, Do this twice,

The grade for this test is determined by the length in ineches,
measured to the nearest one-half inch, between the stending
reach mark and the highest jump-reach mark, If after reading
these instructions you do not completely understand what you
are suppose to do, please consult the test instructor.

6. 8lde Shift Test. The individual being tested will

gtand on the inside of a twelve foot lane with his outside

foot touching one of the lines. On the command "Ready-Go" he
will ehift from right to left snd from left to right ecross

the lene for thirty seconds., Do not crosgs legs while shifting.
The grade for this test is determined by the number of ecomplete
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shifts made across the twelve foot land in the allotted time,

If after reading these instructions you do not completely un-
derstend what you are suppose to do, please consult the test
instructor,

T+ Dash Test, The Individual belng tested will sprint
twenty~-five yards both forwerds and backwards, You will run
the course forwerds first and then return running beckwards,
The time will stop after completion of the forwerd sprint so
s to allow smple opportunity to prepare for the basckward run,
The grade for this test is determined by the length of time,
measured to the nearest one-half second, to run the coursge
both ways. If after reeding these instructions you do.not
cémpletely understand what you are suppose to do, please con-
sult the test instructor.

8. Accurasey Shooting Test. Each individual will at-

tempt five shots from each of the three spots designated on
the court, The grede for this test is determined by the totsl
nunber of baskets made out of the fifteen attempted shots., If
after reading these lnstructliong you do not completely under-
etand what you are suppose to do, please consult the test ine
structor.

9« Accuracy Pass Test., The individual being tested

will stand behind a twenty foot line and ettempt to pass a
baske tball inte the center rectangle of the three rectangles
diagremed on the wall, Five attempts will be made with each

of three types of passes; the chest push pass, the one hand
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baseball pass, and the bounce pass,  The ball may be passed
at any speeds The grade on this teat 1s determined by the
total points sceumulated useing all three types of passes, If
after reading these Instructions you do not completely under-
stand what you are suppose to do, please consult the test Iin-

structor.

Assistants Needed,

Pive test instructors are needed if the test battery
is to be completed within two class periods, Each assistant
should be skilled in the area of basketball end have some
knowledge of tests and measurements, Théy sheouvld alse Inow
hou'to accurately operate and read a stop wetch., Two assist-
ant instructors are needed. One to rotate the position of
the cans éﬁd return the coins dﬁéing the Penny40up Test, and
the other to start the pupils on the return backwasrd run of
the Dash Test,

BEquipment Needed,

l, PFour basketballs,

2« Four folding chairs.,

3« Flve clip boards,

L. PFlve pencils,

5. Four whistles,

6. Pour stop watches that will measure time to the
one-half second.

T« One tape measure,




™

8. One ladder.

9. Two yérd sticks.

10, One roll of two inch tape.

11, One dampened cloth,

12, Three cans with a five inch diame ter,

13, Five pennies,

Sugeestions for Setting Up the Course.

l. In order to gain maximum use of a six-basket gym-
nasium 1t is supggested that the penny-cup, fleld goal speed,
speed dribble, vertical jump, and accuracy pass tests be ad-
ministered during the first class testing period, and the
speed pass, dash, accuraey shoot, and side shift tests be ad-
ministered during the second c¢lass testing period.

2« Arrange each test gite within the gymnasium at a
maximum distance from each other.

3. Use two inch white tape to designste all floor
markings., It can be removed easily without leaving undesir-
able markings on the court,

o Allow & minimum of thirty minutes to set up the
test prior to each class testing periocd, Check and recheck
gll dimensions.

5. Have each of the four chairs used in the Sreed
Dribble Test facing the seme direction.

6. Place all equipment necessary in performing the
test and recording its results at each station,

7 Inspect all equipment for efficlency and safety
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before using. .
8. If possible, do not use class members as test in-
structors or assistant test instructors.
9. Make possible, by the use of signs or other mesans,
the exact location of each test.

10, During the testing propram request that noise be
kept at a minimum,

11, Check each station while the test 1is being con=
ducted to make sure it is being recorded end performed cor=-
rectly.

12, Check each Individual Test Score Sheet when 1t 1is
turned in to meke sure gll tests have been taken and recorded

properly.

Suggestions for Conducting Games.

1, Make sure the same persons do not have the offici-
ating or seoring responsibilities too {requently.

2¢ Orient all scorers, officials, and players to the
rules of playing and method of scoring.

3. Make sure each player, officlal, and scorer has the
proper equipment to conduct his responsibilities safely and

efficiently.
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TABLE VI1I

T-SCORES OF FIRST ADMINISTRATION

Test 1 - Penny-Cup Test 6 - S8ide sShift
Test 2 - Speed Dribble Test 7 - Dash
Test 2 - Field Goal Speed Test 8 - Accuracy Shoot
Test 4 - Bpeed Pass Test 9 - Accuracy Pass
Test 5 - Vertical Jump
TEST TEST TEST TEST TEST TEST TEST TEST TLST TOTAL TOTAL
CABES 1 v 3 A oo 6 o g 9 1-9 1-5
1 64 53 36 &1 67 58 58 32 52 471 273
v 39 47 50 32 48 45 45 37 46 389 216
3 59 59 T2 57 70 45: .. 65 48 64 539 317
4 54 83 38 55 40 58 71 L8 Ll 461 240
5 79 53 61 50 70 45 58 64 49 529 313
B B4 565 38 1083 85 IR SR FT kR SRR RS
7 69 65 32 46 40 49 65 43 32 L46 252
& T4 65 49 62 53 g 39 43 Ly 466 303
9 59 65 41 48 53 33 7X 53 61 LEL 266
10 59 53 47 50 55 62 58 37 55 476 264
' 4 65 61 67 53 49 65 3 58 515 290
12 69 69 52 55 N 66 65 53 49 532 299
13 64 59 54 48 53 49 58 59 52 496 278
14 59 53 46 46 36 o 65 L8 L 434 240
15 64 65 50 51 67 58 52 53 41 501 297
16 54 38 35 ALl 32 41 45 48 38 372 200
17 L 68 47 55 L 33 45 70 L, 450 <58
18 64 56 46 %4 70 49 52 48 55 491 287
19 39 47 49 39 36 33 45 48 <9 366 201
20 49 56 41 43 LR 45 58 64 55 458 236
21 49 71 60 60 53 49 65 48 55 510 292
22 49 65 by 60 36 45 39 43 46 427 254
R3 64 59 &3kl 51 45 45 70 49 473 264
24 64 68 50 53 63 47 TE 32 41 491 298
25 74 65 40 50 63 (¥ 65 43 55 517 292
26 79 56 47 58 48 33 53 70 52 501 288
27 T4 A7 35 48 55 41 52 43 55 450 259
28 54 56 55 L6 L 41 45 48 4Lk 433 255
29 64 56 32 46 51 58 59 43 46 435 249
30 79 71 68 76 57 79 71 53 6l 615 351
K & 59 59 66 ot Ly 45 71 L3 he 499 283
i 74 47 43 . > L 41 45 43 64 433 240
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TABLE VIITI (continued)

T-SCORES OF FIRST ADEINISTRATION

FECT TELT TEST TEST TEST TEST TOTAL T0TAL)
L Y CNETEC AT MR P R

8432 a6k I8 ABR I RTA
o Y v, SR 3 RSN - N & ) A ¥
: : 9. .68 A8 61  ATT . -2%4
8% wR6 - RAB NS AL SR &3 B2, AN R5S
53 40 .. .%5 59 , YARERE, I & 8 . 478 30X
OF . AT AN AR DR 390 V3T e R A00 RAD
TT . A& 88 4B 7O i, i BRRE T- VAR T RERE 1
38736 VAL AR 3T 39 48 88 37374896
53 B8 Ak 50 58 - 6% . BN kb AGD sk
65 50 VAR VAR s, 65 53 49 491 270
T4i '8 46 65 76 - 62 80 58 . 592 436
77 63 T4 63 71 71 53 L6 592 351
50 50 QB3 R B AR v Rk R ER
B0 RGBT 83 TR SR 70 AD AR TG
56 L6 55 67 b2 65 48 41 504 288
53 58 50 51 54 58 37 18 370 261
68 « 46 46 59 66 65 53 58 < 8510 268
65 Bl . &Y. Ak 68 TL ' A8 52 7% 518 1 286
19,33 o2 5 r3% 3% -390 A8 38 329, 1M
S AT w8 8 AL 88 . AB Al 486 268
(o RS T R o ¢ RO T Sehete iy ALTRTR | RCRR 86 . 3765196
BL. <%0 60 . 8h 68 YL - 8% 58 < 522 278
56" R AL KL RS T R e 8 ek R BAR
B8 - RT Bk R85 GO ALY B8 59 f2. A0 273
s @ el % B - RO Ty . SR {- SHE 1 8§85 - 498 287
p JLTNAOR ¥ TR ¥ R 88T LT R AT 20
29 L @7 SR AR RS B8R BT RS IRY v 1Td
71 6O BF AbL  B& 65 O 5% (839 283
68 57 L6 63 54 65 G4 64 540 293
66 - A0 5B L8 62 B2, ‘32 6T 46TS 275
L R | B R SRS €, e 4 5% 35 . L8 280
59 85,58 A8 68 32 . 46 58 460 ' 266
56 L 41 53 37 52 48 49 429 246
39 56 30 4B 49 . 45 53 35 401+ 21%
65 6L .80 80 L 29 - B2 64 ~ 61 H4A91 . 268
E7 0 RO B0 3% AR 39 AR K6 3R T 200
65 SRS S SRR 5 DR ¢ IS | R & 61 476 - 286
65 58 55 54 08 43, 16X 53 . §13 289

89 . A8 65 . A3 A4S 482 1 38
4T 7. AY 30 L3 S i ki, - W L 5l B8 L 52060 |
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TABLE VI11 (continued)

T-SCORES OF FIRST ADMINISTRATION

TEST TEST TEST TEST TEST TEST TEST TEST TEST TOTAL TOTAL
CASES 1 2 [ A 5 6 7 8 3 k=8 1-5

73 49 56 Ll 58 38 p ly 52 43 52 429 245
T4 49 68 60 58 32 49 52 53 58 479 267
75 hLiy 68 52 43 40 54 45 37 52 L35 247
76 59 68 LY 50 63 49 65 48 58 507 287
TLe b 7 KT 320 4F . k& +588 65 B8 38 A6 ATED
78 LG T4 35 48 50 45 7L 53 58 48B3 256
79 54 59 57 50 67 62 58 64 67 538 287
80 54 53 43 57 % 49 52 59 L4 466 262
81 a8 62 52 36 32 49 O % WO TR G X 210
82 59 6588 96 T 4R AE W 68 59 64 491 262
R AR 68 3. T BY. . 8. 68 37 32 L0904 230
84 Lk 65 58 65 51 54 52 53 85 - 49 .. 283
85 54 74 % 50 53 52 45 58 70 58 514 283
56 54 59 43 55 41 52 48 L 43 439 254
87 Li 62 63 52 48 62 32 59 64 LI2 275
88 54 74 5% 69 46 62 65 53 55 533 298
39 54 65 49 58 59 54 . 65 237 467 493 285
90 34 65 46 A3 48 49 58 43 58 Lhd 236
91 54 53 49 50 25 53 58 59 32 433 231
92 54 53 47 53 48 45 65 L8 b2 465 255
93 64 77 69 58 BE TR 165 64% 78 . 601 323
94 54 59 47 55 61 ' 49 A8 . AR 8K AB3 276
95 59 62 49 58 4y 62 52 8 47 483 T2
96 49 65 57 67 67 784  “82 &3 38 .- AFR 1 308
97 545 L .87 57 A8y 62 - 65 37 52 506 . 290
98 49 68 k2 57 55 . 49 52 53 . ‘B8 E LTG0k
99 59 80 wo A AR 80 - 41 . 68 59 46 463 252
100 59 71 68 53 e 7). 59 48 49 539 306
101 54 71 50 58 59 45 A5 37 58 477 292
102 49 GR: LT &Lk 67 41 52 A% 3570 456 278
103 49 A YT ¥ N - 63 58 65 59 49 517 286
104 YA 56 49 58 63 66 45 59 49 509 290
105 59 1 SR Y TR S 1) SRR Y- 58 32 5 A9 446 L5
106 49 65 64 2 50 ' 49 65 59 64 527 290
107 54 68 58 48 59 'A% - TAS 48 38 . 459 287
108 54 35 57 3¢ 48 58 52 43 38 X A24 - 233
109 5% 62~ Th 68 59 66 52 64 67 560 311
110 §4. 65 58 51 87 Sk 766 59 61 534 .. .295
111 59 59 54 57 55 54 58 53 49 458 284
112 LY N S T 64 ' 6T 4S5 58 83 ki 511" 25k
113 439 50 L7 43 57 33 58 57 78 472 246
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TAELE IX
TEAM TEST SCORES AND GaME SCORES OF ONE-HUNDRED GAMES PLAYED

SING SCORES ON TESTS ONE THROUGH FIVE AS A BASIS
FOR DETERMINING THE FIVE ITEM TEAM TEST SCORE

TEAM TEAK TEAM CAME GAML
TEST SCORE TEST SCORE TEST SCORE SCORE  SCORE GAME BSCORH
WINNER LOSER DIFFERENCE _WINNER LOSER DIFFERENCH
1267 1262 5 26 14 12
1352 1258 67 24 11 13
1326 1132 194 25 8 17
1419 1368 51 31 10 21
1294 1211 33 14 5 9
1299 1243 56 27 8 17
1253 1139 114 21 17 4
1378 1356 22 20 9 11
1331 1204 27 17 g 9
1401 1400 A 28 18 10
1363 1278 85 16 6 10
1304 1229 75 15 6 F
1358 1185 173 19 11 3
1386 1357 <9 20 3 12
1412 1305 107 15 2 13
1410 1260 150 32 13 19
1425 1244 181 22 12 10
1342 1326 16 11 8 £
1276 1217 59 12 % )
1348 1304 L, 6 3 3
1440 1279 161 26 14 12
1434 1335 99 20 9 11
1439 1390 49 26 24 2
1434 1327 107 14 10 4
1491 1198 293 10 3 7
1416 1410 6 16 15 1
1414 1263 151 28 22 6
1391 1381 10 9 8 1
1339 1280 59 25 18 7
1420 1324 96 22 5 197
1432 1343 89 13 7 6
1392 1242 150 12 9 3
1337 1274 63 12 8 4
1400 1338 62 10 8 2
1407 1315 7 1z 10 p)
1315 1275 40 13 6 7
1468 1410 58 19 13 6
1293 1279 114 30 18 12
1340 132 2 16 7 9
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TABLE IX (continued)
TEAM TEST SCORES AND GAME SCOREE OF ONE-HUNDRED GAMES PLAYED

USING SCORES ON TESTS ONLE THROUGH FIVE AS A BASIS
FOR DETERMINING THE FIVE ITEM TEAM TEST SCORE

TEAN TEAN TEAM GAME GAME
TEST SCORE TEST SCORE TEST SCORE SCORE  SCORE GAME SCORE
WINNLER LOSER DIFFESENCE WINNER LOSER _DIFFEZENCE

1347 1331 16 16 15 1
YAAT 1381 66 13 12 1
1294 1368 26 10 8 2
1321 1306 15 16 14 2
1402 1383 19 14 12 2
1453 1412 AL 27 22 g
1366 1316 50 20 12 8
1349 1321 28 15 14 1
1413 129._ 117 18 9 9
1400 1338 62 23 > 21
1401 138/ 17 11 3
1427 1277 50 28 8 20
1358 1322 66 24 11 13
1344 1339 > 15 33 2
1449 1389 60 17 7 10
1330 1254 76 10 8 2
1419 1271 220 33 4 29
1438 1325 113 22 10 12
1332 1274 58 15 18 1
1351 1282 69 17 13 4
1278 1258 <0 14 8 €
1379 1377 22 32 18 14
1336 1316 20 21 3 33
1278 1144 34 18 12 6
1365 1272 93 13 7 6
1396 1350 46 12 6 6
1349 1249 100 14 12 2
1412 1236 176 32 8 24,
1367 1284 83 22 18 i
2344 1237 107 18 12 6
1460 1305 155 14 12 2
1338 1206 78 18 14 A
1357 1234 123 16 14 2
1447 1218 259 18 L 14
1304 1292 Lo 27 10 17
1331 115> 174 14 12 £
1385 1204 181 24 9 15
1389 1377 12 13 11 2
1438 1368 70 14 i0 L
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TABLE IX (continued)
TEAM TEST SCORES AND CAME SCOREE OF ONE-HUNDRED GAMES PLAYED

USING SCORES ON TESTS ONE THROUGH FIVE AE A BASIS
FOR DETERMINING THE FIVE ITEK TEAM TEST SCORE

TELM TEAX TEAM GAME CANE
TEST SCORE  ITEST SCORE: “TEST SCORE . SCORE SCORE" GAKE SCORE
WINNER LOSER DIFFERERCE. WIXNER . LOSER DIFFERENCH

1392 1220 .72 lo 25 11
1429 1401 28 33 L4 19
1287 1235 75 27 5 Ze
361 1326 35 14 6
1262 1361 -39 19 11
1370 1420 ~50 14 12
1298 1329 -J1 i1 9
1245 1327 -82 29 11
1300 1422 -78 12 8
1342 1300 -42 15 6
1225 1347 ~122 18 10
1353 1402 -50 17 7
1337 1321 -16 17 8
1389 1342 -4 19 13
1132 1270 -168 20 14
1268 1430 ~62
1396 1280 -116
1330 1371 -19
1297 1368 -71
1269 1312 -4&
1309 1202 107
1327 1300 27

-3
= e

QOO RO~ e

DB NS RS

=2 00 LoD O e
o
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TABLE X

PENNY-CUP TEAK TEST SCOREE, GAME SCORES,
AND GAME SCORE DIFFERENCES

TEAM TEAM TEAM GAME - GAME
TEST SCORE TEST SCORE TEST SCORE SCORE SCORE " GAMWE SCORH
WINNER LOCER DIFFERENCE WINNER LOSER DIFFERENCE

260 239 21 20
275 260 v 18
260 255 5 8 1
280 265 x5 19
255 260 -5 7
265 <70 -5 10
234 270 -36 T
245 255 =10 20

i
1
1

Ny O~ QO B~ D\
~J W OO \n

TABLE XI

SPEED DRIEBBLE TEAM TEST SCORES, GAME SCORES,
AND GAME SCORE DIFFERENCES

TEAM TEAM TEANM GaME GAME
TEST -SCORE TEST SCORE TEET ECORE - SCORE ECORE GAME SCORH
WINNER LOSER DIFFESENCES WINNER LOSBER DIFFERENCH

288 277 11 15
319 298 21 17
340 234 10 22
307 283 24 16
307 289 36 3
325 346 -39 19
269 295 -26 3
280 280 0 12

i =

OO
=

WNWH MO0 MW

pe—
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TABLE XII

FIELD GOAL SPELD TEAM TEST BCORES, GAME SCORLS,
AND GAME SCCRE DIFFERENCES

TEAM TEAM TEAM GAME GAME
TEST SCORE «TEST SCORE TEcT: SCORE = SCORE SCORE GAME SCORH
WINNER LOSER DIFFERENCE.. WINNER LOGER DIFFERENCE
55 23 24 18 16 2
<27 22 1 11 8 3
42 229 13 13 11 P
261 R332 28 16 5 9
258 213 45 24, 22 s
262 245 17 12 14 4
225 2148 -3 22 8 14
227 268 =41 33 12 3
TABLE XIII
SPEED PASE TkaAM TEST SCORES, GAME SCORES
AND GAME SCORE DIFFERENCES
TEAM TEAM TEAY GaNME GAME
TEST SCORE TEST SCORE TEST SCQRE SCORL oCORE GAME ECORH
WINNER LOSER DIFFERENCE WINNER LOSER DIFFERENCE
267 231 36 16 12 4
283 -3 3 dd 7 4
260 254 6 o3 12 3
R23 257 -3 4 18 13 5
217 238 -zl 8 5 3
267 285 -18 22 15 7
267 249 18 i 4 15 0
256 218 28 16 16 0




TAELE XIV

i

VERTICAL JUNMP TLAM TEST SCORES, GAME SCOHES,

AND GAME SCORE DIFFENENCES

TEAM TEAM TEAM GAME GAME

TEST SCORE . TEST SCORE .TEST SCORE - SCORE SCORE " GAKE SCORE

WINNER LOSER DIFFERENCE WINNER LOSER DIFFERENCE
233 219 1k 22 12 10
282 213 33 16 10 6
281 248 33 3 2 1
219 217 2 27 18 P
274 221 53 20 9 3X
212 236 =R A4 9 8 1
251 261 -10 10 9 1
239 244 -5 26 L 22

TABLE XV
MEANS AND MEAN DIFFERENCES OF BOTH
TEET ADMINISTRATIONS
MEAN MEAN MEAN
TEST TEST 1 TEST I DIFFERENCE

Penny-Cup 10.4 9.26 -1.14
Speed Dribble 14.9 14.08 ~-0,.82
Field Goal 20,7 24.02 3. 3%
Epeed Pass L2eR 43414 2494
Vertical Jump 18,6 20,01 ) %175, §
5ide 8hift 5 21,70 0.60
Dash 10.6 7+89 -0.71
Accuracy Shoot Sk 4930 0.60
Accuracy Pass 3held 35:59 1.39
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TABLE XVI

RHO CORRELATION OF TEST SCORL DIFFERENCES
WITH GANME SCORE DIFFERENCES

TEST SCORE GAME SCORE 2

D Rx D Ry Rx-Ry 8D
5 98.5 1z Rdye 5 7440 5476.00
67 4840 13 19.5 28,5 812,25
194 440 17 12.5 8.5 T2.25
51 61.0 <l 4e5 5645 3192.25
83 38.5 9 38.0 0.5 0.25
56 60.0 19 8.0 52.0 2704.00
114 225 A 71.U 48.5 2352425
22 82.5 7 5 8 <740 535 2862,25
127 17.0 9 38,0 17.0 361.00
1 100.0 10 3245 775 6006.25
85 37.0 10 32.5 Le5 20.25
74 440 9 38,0 6.0 36,00
73 13.0 8 455 26.5 702,25
29 77.0 12 2445 52.5 2756425
150 15.5 19 3.0 75 56425
16 89.5 6. 59+5 30.0 200.00
59 56.5 8 4545 11.0 121.00
Ll 67.0 2 770 10.0 100.00
161 12.0 12 24e5 125 156.25
99 30.5 11 270 11.5 2:25
49 66.0 2 85.5 19.5 380.25
107 /54D 4 71.0 4545 2070, 2°5
<93 1.0 7 51.0 50.0 2500,00
6 97.0 L 309 2e5 6.25
151 14.0 6 59+ 5 45.5 2070.25
10 96,0 1 25.5 0.5 0,25
59 5645 6 5945 3.0 9.00
36 35.9 17 12.5 22:5 506425
89 35.0 6 59«5 2345 55%s 4%
150 15,5 3 77.0 61.5 3782.25
63 51.0 4 710 20,0 400,00
62 5245 < 8545 33.0 1087.00
92 35.0 2 8545 5045 2550.25
40 73.0 7 51,0 2250 484.00
58 5845 6 595 1.0 1.00
114 22.5 12 24e 5 2.0 4.00
12 933 e 38.0 585 3080.25
16 89.5 1 755 6.0 36.00




TABLE XVI (continued)

RHO CORRELATION OF TEST SCORE DIFFERENCES
WITH GAME SCORE DIFFERENCES

TEST SCORE  GAME SCORE

ME D Rx D Ry BX-Ry RD<
41 66 49.5 1 95.5 4640 2116.00
42 26 81.0 % 85.5 L5 20,25
43 15 92.0 2 85.5 6.5 42.25
Ll 19 86,5 2 85,5 1.0 1.00
45 41 72.5 5 65.5 6.5 42.25
L6 50 62.5 g 45.5 17.0 289,00
L7 28 78.5 1 95.5 17.0 289,00
L8 117 20.0 J 38.0 18,0 2304.00
49 62 52,5 21 yoy- 48,0 2304.00
50 17 88,0 - 77.0 11,0 121,00
51 50 62.5 20 6.0 5645 3192,25
52 66 49.5 13 17.5 30.0 900,00
53 5 98.5 2 85.5 13,0 169.00
54 60 55,0 10 32.5 22.5 506,25
55 76 43,0 2 85,5 42.5 1806.25
56 22 3.0 29 1.0 2,0 4.00
57 113 24.0 12 245 9.5 0.25
58 58 62.5 1 95.5 33.0 1089, 00
59 69 47.0 4 71.0 24,0 576, 00
60 20 8445 O 59,5 25.0 625.00
61 22 82.5 14 16.5 66.0 4356,00
63 34 75.0 6 59.5 15.5 240.25
64 93 34.0 6 59.5 25,5 650.25
65 46 68,0 6 59.5 8.5 72425
66 100 29,0 2 85.5 56,5 3192.25
67 176 1.0 24 2,0 5,0 25,00
68 83 38.5 4 71,0 4245 1806,25
69 107 25.5 6 59.5 34.0 1156.00
70 155 13.0 2 85.5 72.5 5256,25
i G 78 41.5 4 71.0 29.5 870,25
72 123 18.0 2 85,5 67.5 L556,25
73 259 2.0 14 17.5 15.5 240.25
74 12 93.5 17 12.5 8l.5 6642 .25
75 174 8.0 4 71.0 63.0 3969.00
76 121 5.5 15 15,0 9.5 90,25
77 12 93.5 2 85.5 8.0 64,00
78 70 16.0 4 71.0 25.0 625,00
79 172 10.0 11 29,0 19.0 361.00
80 28 78.5 19 8.0 70.5 4970.25
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TABLE XVI (continued)

RHO CORRELATION OF TEST SCORE DIFFERENCES
WITH GAME 5COR: DIFFERENCES

1

TEST SCORE GANE GCORE
M E D ix D Ry RX=Ry RD?
81 95 33,0 22 3.0 30.0 900, 00
2 35 7440 8 45.5 28.5 812.25
83 99  30.5 8  45.5 15.0 825.00
g4 50 . 66,5 2 85,5 19.0 361.00
g5 31 76.0 2 85,5 9.5 90.20
86 82  40.0 18/ 11.0 29,0 841.00
87 78 " aXis L. 010 29.5 870.25
88 42 70.5 9 ' 38.0 32.5 1056,25
89 225 19.0 R 26.5 702.25
50 §0°° " $2.5 8  45.5 17.0 289,00
91 16 ' 89,5 9 38.0 51.5 2652525
92 L7 67.0 6 59.5 f 0 56,25
93 68 3.0 6 53.5 5,0 25.00
4 62 52.5 g 15.5 7.0 49.00
95 X34 . 33,0 5 65,5 Lhe5 1980.25
6 19  86.5 i A 7440 5476400
37 71 450 12 2445 20,5 420,25
98 42 70.5 7 51.0 19.5 380.25
99 107 QB K 0 99.5 7440 5476.00
00 29 800 g 93.5 19.5 380,25




DIAGRAM I

BASKETBALL GAME SCORE SHE®TS
COURT ___
GAME . .
¢Iass _
TEAM."A" DATE
NAME TEST VALUE SCORING TOTAL POINTS
|

!
|
l
|

TOTAL TEST VALUE

TEAI’I "B"

NAME TEST VALUE

REFERETS

SCORER

SCORING

TOTAL POINTS

|

TOTAL TEST VALUE
TEAM "A" TEST VALUE

TEAK "B" TEST VALUE

GAME SCORE

GAME SCORE
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DIAGRAM IX

INDIVIDUAL BASKETBALL TEST SCORE SHEET

NAME AGE HEIGHT WEIGHT

NUMBER AND HOUR OF COURSE

TEST TEST TEST TEST

SCORE VALUE SCORE, VALUE IMFROVEMENT

Penny-Cup Test

Speed Dribble Test

Fleld Goad Sreed Test

Speed Pass Test

Verticel Jump Test

S50 SUREOCSE . SRCSRCTE SERER

Side Shift Test ! J J

Dash Test '

Accuracy Shoot Test

Accurecy Pass Test a i . :

TOTAL OF TESTS 1-9

TOTAL OF TESTS 1-5




