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ABSTRACT

AN ANALYSIS OF A BALL CONTROL TEST AND A BATTERY
OF SKILL TESTS TO MEASURE BASKETBALL ABILITY
OF COLLEGE WOMEN

By

Anne Elizabeth Irwin

The purpose of this study was to determine the
reliability, validity, and relative importance of perform-
ance on a ball control test in relationship to basketball
ability of college women.

The subjects were thirty-one beginning basketball
students at Michigan State University. The subjects were
given the ball control test and a subjective basketball
ability rating in four successive class periods.

A series of test-retest reliabilities of the ball
control test were first computed to determine the most
reliable measure of scoring. The best of four trials with
a one-second penalty added for each error indicated the
highest reliability. Using the Pearson Product Moment
correlation, the reliability was .77 with significance at
the .05 level.

To assess validity, the ball control test results

were correlated with the sum of the judges' ratings. The
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validity was r =-.43 using the Spearman Rho Rank Order cor-
- relation which was significant at the .05 level.

The subjects were also given the modified Edgren
wall pass test and nine A.A.H.P.E.R. Basketball skill tests.
The ten tests and the ball control test were used as a set
of independent variables in a least squares problem with
the dependent variable being the sum of the judges' ratings.
A least squares equation was calculated each time one of the
independent variables was deleted. The skill test which had
the least significant beta weight was the next test to be
deleted from the battery. A set of least squares equations
was also calculated when the ball control test was retained
in the equation.

The ball control test was the fourth test deleted
from the group. At the time of deletion, it contributed
3.96% to the accounted for 67.15% variability in the sum
of the judges' ratings. When the ball control test was
held into the battery of skill tests, the beta weight of
the ball control test was not significantly different than
zero at the .05 level of confidence. The ball control test
did not contribute significantly to the batteries of skill
tests of basketball ability.

The following conclusions were drawn from the data
within the limitations of this study:

l. The ball control test was a reliable (.77)

basketball skill test using as the scoring
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method the best of four trials with a one-second
penalty added for each error.

The ball control test was a significantly valid
(-.43) measure of basketball ability of college
women.

The ball control test, when combined with ten
other basketball skill tests, did not explain
significantly any of the accounted for varia-
bility in the sum of the judges' ratings of
basketball ability.

A battery of skill tests with the ball control
test included was not a significant predictor

of basketball ability of college women.
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CHAPTER I

THE PROBLEM

One of the objectives of teaching in physical educa-
tion is to develop the skills essential to games. The
teaching of skills necessitates the use of adequate in-
structional tools. Reliable and valid skill tests are
instructional tools useful not only for evaluation pur-
poses but for motivational purposes and as a guide to
practice.

The game of basketball involves the basic skills
of shooting, passing, catching, rebounding, and dribbling.l
Reliable and valid basketball skill tests are essential
instructional tools for student achievement. Review of
the literature revealed no reliable and valid basketball
skill tests which measured the ability of dribbling the
ball. Only two tests, a shooting test and a passing test,
were found to have high reliability and moderate validity.2
A reliable and valid ball control test and/or a battery of
skill tests are needed to adequately measure basketball

ability. Since a need exists in this area, it was selected

for investigation.



Statement of the Problem

The purpose of this study was to determine the

reliability, validity, and relative importance of perform-

ance on a ball control test in relationship to basketball

ability.

Scope of the Study

The results of this study are applicable only to

college age women.

Limitations of the Study

The following limitations were imposed upon the

study:

Ranging from zero to four years, the mean number
of years of experience per subject was one year.
Although all subjects had practice trials of the
ball control test one class period prior to the
collection of the data, variations existed in
the total practice time of the ball control

test for each subject.

The judges rated thirty-one subjects on five
skills in three class periods. This time
interval may have been too brief to adequately

rate all subjects.



Definitions

Ball Control

Ball control is the performance of the skills of
passing, catching, rebounding, dribbling, and body control

isolated from an actual basketball game.

Basketball Ability

Basketball ability is the performance of the skills
of passing, catching, rebounding, dribbling, and body con-

trol during a basketball game.



Footnotes--Chapter 1

lM. H. Meyer and M. M. Schwarz, Team Sports for

Girls and Women (4th ed.) (Philadelphia: W. B. Saunders
Company, 1965), pp. 20-66; see also D. M. Miller and K. L.
Ley, Individual and Team Sports for Women (Englewood Cliffs,
N.J.: Prentice-Hall, Inc., 1955), pp. 300-1; see also
A. Paterson, ed., Team Sports for Girls (New York: The
Ronald Press Company, 1958), pp. 39-66; see also M. Vannier
and H. B. Poindexter, Individual and Team Sports for Girls
and Women (Philadelphia: W. B. Saunders Company, 1963),
pp. 326-39.

2M. G. Scott and E. French, Measurement and Evalua-
tion in Physical Education (Dubuque, Iowa: Wm, C. Brown
Company, 1959), pp. 159-63.




CHAPTER II

RELATED LITERATURE

The purpose of the study was to determine the
reliability, validity, and relative importance of perform-
ance on a ball control test in relationship to basketball
ability. Investigations on reliability and validity of
existing basketball skill tests, and investigations on
methods of scoring skill tests, are reviewed in the
following.

Reliability and Validity of Batteries
of Basketball Skill Tests

Leilich1 found four factors basic to all skill
tests in basketball appearing in the literature. The
factors were basketball motor ability, speed, ball handling
involving passing accuracy and speed, and ball handling
involving accuracy in goal throwing.

Miller? selected three tests on the basis of the
results obtained by Leilich. The tests were the bounce
and shoot test, the half-minute shooting test, and the
push pass test. They were correlated with ratings of the
four factors obtained in Leilich's study. The bounce and
shoot test accounted for 57% of the variance attributed to

the four factors, the half-minute shooting for 76%, and



the push pass for 85%. The bounce and shoot test correlated
highest with basketball motor ability at .63. The push

pass correlated highest with ball handling for accuracy

and speed at .76. The half-minute shooting test correlated

with speed at .48 and with ball handling for shooting accu-

racy at .60.

The validity of Young and Moser's3 five-test battery
was .86. The test scores of one-hundred and sixty freshman
and sophomore college women were correlated with ratings.
The battery was the Edgren ball handling test, the wall
speed pass test, the free jump test, the bounce and shoot
test, and the moving target test.

Dyer, Schunig, and Apgar's4 three-test battery had
a validity of .83. The subjects were thirty-four college
women physical education majors. The tests were the moving
target test, the Edgren ball handling test, and the bounce
and shoot test.

Johnson5 found a validity of .64 when a battery of
three tests was correlated with judges' ratings. The half-
minute shooting test, the passing test, and the shuttle
test also had high reliabilities of .90 and above.

The A.A.H.P.E.R. Project Committee selected a battery
of nine tests to cover the fundamental skills of basketball.
Percentiles were computed on six-hundred to nine-hundred
scores for each age for each sex. There was no battery

validity reported.6



Reliability and Validity of Basketball
Skill Tests

Scott7 reported, in an unpublished study, a relia-
bility of .70 in the first and second trials and .82 stepped
up by the Spearman-Brown Prophecy formula on the half-minute
shooting test. Two-hundred and thirty-three freshman and
sophomore college women were used for this study. Using
a sports tests criterion, she reported a validity of .60.

Scott also investigated another test which was a

8 She found that the relia-

modification of the Edgren test.
bility was .70 for the first and second trials and .82 by
the Spearman-Brown correction for the sum of two trials.

The subjects were two-hundred and thirty-three freshman

and sophomore women at the University of Iowa. She found
the validity to be .51 when correlated with judges' ratings
of ball-handling ability.

Dyer, Schunig, and Apgar9 found that the reliability
of the moving target test was .91, the Edgren ball handling
test was .92, and the bounce and shoot test was .69. The
subjects were twenty-five college senior women majors in
physical education. Using rankings during a game as the
criterion, the validity of each test was .65, .57, and .66,
respectively.

Young and MoserlO examined a battery of tests for

measuring basketball playing ability of women. The test-

retest reliabilities were .78 for the wall speed pass test,



.98 fpr the free jump test, .67 for the bounce and shoot
test, and .47 for the moving target test. No reliability
was reported for the Edgren ball handling test. The
subjects were one-hundred and sixty freshman and sophomore
college women. The validity of each test was .72, .67,
.61, and .59, respectively. The validity for the Edgren
ball handling test which was .77 was determined by cor-
relating the test score with instructors' ratings.

Latchawll reported the reliability of a wall pass
test for speed and accuracy. The test-retest reliability
for fifty fourth-grade girls was .94, for fifty fifth-grade
girls was .89, and for fifty sixth-grade girls was .83.
There was no validity reported.

Kammeyer12 used achievement in a battery of skill
tests as a criterion for validating an adaptation of the
Humiston motor ability test. The validity was .69 for
one-hundred and twenty-five high school girls.

In a study completed by Anderson and McCloy,13 a
seven-level rating scale used to evaluate students was
analyzed for reliability. The correlation of the sum of
the ratings made the first week with those made during
the third week was .90. The sports ability rating was
correlated with eighteen tests which were administered
to one-hundred and fifty-five high school girls. The General
Motor Capacity Score had the highest correlation of .81 with

the sports ability rating. This score was a combination of



three test scores: the Sargent Jump, the Iowa Brace test,
and the ten-second squat thrust.

In the doctoral dissertation of Cunningham,14 players
were rated by four judges during regulation games. The
reliabilities of the judges' ratings were high.

In a review of basketball skill tests reporting
validities, fourteen out of nineteen tests used judges'

ratings while none used skill tests.15

Methods of Scoring Skill Tests

The literature revealed two attempts to refine the
method of scoring which penalized for errors made during
the test. 1In a study by Glassow, Colvin, and Schwarz,16
a penalty of one second was arbitrarily assigned to each
in a dribble and shoot test which was specially constructed

by Glassow and Broer.17

Since frequent fouling in a game

was penalized, they felt justified with this penality.

The dribble and shoot test had a reliability of .82 using

the scores made by fifty-one college students on a repeti-
tion of the test.

Friermood18

constructed a dribble for speed and
control test. He arbitrarily assigned a penalty of one
second for each error. The error trial was counted as a
trial, but another trial was given. The penalty for error

was added to the time recorded for the extra trial. This

score was then used as the score for the original trial.
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The dribble for speed and control test was not scientifi-
cally examined for reliability.

The test-retest method and split-halves method were
two methods used for determining the reliability of a test.

19 the test-retest method was

According to Feldt and Mckee,
preferred, since it defined both error components. These
error components were the trial-to-trial variation and the
day-to-day variation. The test-retest reliability was
computed using the average of four trials in one session
to correlate with the average of four trials of a second
session two weeks later. The split-halves reliability was
obtained by correlating the average of the first two trials
with the average of the second two trials in the first
session.

Baumgartner20 agreed with Feldt and Mckee. He
stated that using the Spearman-Brown Prophecy formula on
the split-halves method caused a bias when determining the
test length needed to secure a given level of reliability.
He also stated that the test-retest method was a truer score
for reliability.

In a study completed by McCraw and Tolbert,21 it
was shown that different ways of scoring tests produced
different reliabilities. Their study found that the highest

coefficients of correlation were obtained for the average

of three trials. Just slightly lower reliabilities were
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found for the best of three trials and the median of three
trials. The correlation for one trial was the lowest of

all.



Footnotes--Chapter II

lA. R. Leilich, "The Primary Components of Selected
Basketball Tests for College Women" (unpublished Ph.D. dis-
sertation, Indiana University, 1952), pp. 1-53.

2W. D. Miller, "Achievement Levels in Basketball
Skills for Women Physical Education Majors," Research
Quarterly, XXV (December, 1954), 450-5.

3Young, op. cit., p. 2.
4Dyer, op. cit., pp. 128-47.

5J. M. Johnson, "The Relationship Between Skill as
Measured by a Combination of Selected Basketball Tests and
Judges Ratings of Basketball Playing Ability," Comgleted
Research in Health, Physical Education and Recreation, I
(1959), 29.

6D. Brace, Chairman. A.A.H.P.E.R. Basketball
Skills Test Manual for Girls (Washington, D.C.: NEA
Publication-Sales, 1966), pp. 1-35.

7M. G. Scott and E. French, Measurement and
Evaluation in Physical Education (Dubuque, Iowa: Wm. C.
Brown Company, 1959), p. 159.

8

Ibid., p. 163.

9J. Dyer, J. C. Schunig, and S. L. Apgar, "A
Basketball Motor Ability Test for College Women and Secondary
School Girls," Research Quarterly, X (October, 1939), 128-47.

10G. Young and H. Moser, "A Short Battery of Tests
to Measure Playing Ability in Women's Basketball," Research

Quarterly, V (May, 1934), 2.

llM. Latchaw, "Measuring Selected Motor Skills in
Fourth, Fifth, and Sixth Graders," Research Quarterly,
XXV (December, 1954), 439-49.

128. J. Kammeyer, "Reliability and Validity of a
Motor Ability Test for High School Girls," Research
Quarterly, XXVII (October, 1956), 310-5.

12
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15Scott, op. cit., pp. 159-63; see also C. E.
Willgoose, Evaluation in Health Education and Physical
Education (New York: McGraw-Hill Book Co., 1961), pp. 224-
6; see also H. D. Edgren, "An Experiment in the Testing of
Ability and Progress in Basketball," Research Quarterly,
III (March, 1932), 159-71; see also N, Lehsten, "A Measure
of Basketball Skills in High School Boys," The Physical
Educator, V (1948), 103-9; see also F. Stroup, "Relation-
ship Between Measurements of Field of Motion Perception
and Basketball Ability in College Men," Research Quarterly,
XXVIII (March, 1957), 72-5.

16R. B. Glassow, V. Colvin, and M. M. Schwarz,
"Studies in Measuring Basketball Playing Ability of College
Women," Research Quarterly, IV (December, 1938), 60-8.

17R. B. Glassow and M. R. Broer, Measuring Achieve=-
ment in Physical Education (Philadelphia, Penn.: W. B.
Saunders Co., 1938).

lBH. T. Friermood, "Basketball Progress Tests
Adaptable to Class Use," Journal of Health, Physical
Education, and Recreation, V (January, 1934), 45-7.

19L. S. Feldt and M. E. Mckee, "Estimation of the
Reliability of Skills Tests," Research Quarterly, XXIX
(October, 1958), 279-93.

20T. A. Baumgartner, "The Applicability of the
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Performance Tests," Research Quarterly, XXXIX (December,
1968), 847-52.

21L. W. McCraw and J. W. Tolbert, "A Comparison
of the Reliabilities of Methods of Scoring Tests of Physical
Ability," Research Quarterly, XXIII (March, 1952), 73-81.




CHAPTER III

METHODS OF RESEARCH

This study was undertaken to determine the relia-
bility, validity, and relative importance of performance
on a ball control test in relationship to the basketball

ability of college women.

Ball Control Test

Design and Method

Subjects.--The subjects for the study were an
available sample of thirty-one, right-handed women students
at Michigan State University whose ages ranged from 17 to
22 years. The mean age was 19.0.

The subjects were enrolled in a beginning basketball
class during the winter term in 1970. The mean number of
seasons of experience was 1.0 seasons ranging from 0 to 4
seasons of experience.

Method.--The subjects were given the ball control
test and a subjective basketball ability rating in four
successive class periods. There were two class periods
per week. The investigation was conducted the last two

weeks of a nine week unit.

14
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A series of test-retest reliabilities of the ball
control test were first computed to determine the most
reliable measure of scoring. The best of four trials with
a one-second penalty added for each error indicated the
highest reliability. This scoring method was used through-
out the remaining analyses.

To assess validity, the ball control test results

were correlated with the sum of the judges' ratings.

Testing Procedure

Testing schedule.--Data were collected during four

successive class periods.

Period 1: reported on page 23.

During period 2, all subjects practiced the ball
control test and were rated by the judges during a basket-
ball game.

During period 3, four trials of the ball control
test were administered to all subjects. The judges rated
all subjects during their second basketball game.

During period 4, four trials of the ball control
test were again administered to all subjects. The judges
rated all subjects during their last basketball game and
arrived at the final rating of each subject.

Ball control test.--A time score was recorded during

a testing period. The numbers and types of errors were
recorded by the scorer for each of four trials on an indi-

vidual score card (Appendix A).
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The time allotment for administering the ball control
test was approximately one minute and fifteen seconds for
each girl. The time was six minutes for a team of five
girls rotating through the test one after the other. This
allowed a controlled rest interval between each subject's
trials.

Basketball ability rating.--Each player was sub-

jectively rated in basketball ability by five judges. The
judges were selected on the basis of the following criteria:
a judge must be a physical educator; each judge must have
had previous experience in teaching basketball.

The rating form was given to each judge during the
week before the rating periods. The rating scale was
discussed with each judge prior to the rating periods.

The rating scale, reproduced in Appendix B, had a
scale of values ranging from one to five. The scale was
devised in order to measure separately the specific skills
of passing, catching, rebounding, dribbling, and body
control in a game situation.

During a rating period, each judge rated each
subject on each of the five skills. The rating was recorded
by a recorder on an individual rating card for each subject
(Appendix C). Each subject wore an identifying number and
color which was the same during all testing and rating

periods.
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There was a total of three rating periods. Indi-
vidual rating periods consisted of each team playing in a
basketball game of approximately fifteen to twenty minutes
running time. Subjects were added to complete the teams
when it was necessary. These added subjects were not rated

during this additional playing time.

Description of the Tests

Ball control test.--The ball control test consisted

of dribbling through the floor pattern while carefully placing
each step inside the correct rectangle. The ball was passed
against the wall, the subject dodged two obstacles and pro-
ceeded around a third obstacle, and then used a fast break

to the finish. The floor pattern used was obtained from an
article appearing in the 1962-1963 Division of Girls' and

Women's Sports Basketball Guide1 and is shown in Figure 1.

The timer stood to the side of each subject and
read the test directions (Appendix D). On the signal

"Ready-go," the timer started the watch and checked for
errors throughout the test trial. Errors included illegal
dribbling, traveling, stepping on a line, throwing the
ball below the line on the wall, losing control of the
ball, and missing a rectangle. The trial was timed to the

nearest tenth of a second. Four trials were given to each

subject.
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Stability of Measurements

The reliability coefficients of the ball control
test and the reliability coefficients of the judges' ratings
are reported in Table 1, page 20. The test-retest relia-
bility of the ball control test was calculated by the Pearson
Product Moment correlation. The relationship between judges
was determined by the Spearman Rank Order coefficient of

correlation of the different pairs of judges.

Treatment of the Data

The data for the analysis were analyzed with the
assistance of a 3600 computer at Michigan State University.
Three statistical routines from the Agricultural Experiment
Station STAT Series and one routine from the CISSR Series
were used. BASTAT was used for analyzing the most reliable
scoring method of the ball control test. The CISSR routine
for rank correlation coefficients was used for analyzing
the validity of the ball control test.

Reliability of the ball control test.--The test-

retest Pearson Product Moment correlation was computed for
each of thirteen different scoring methods: scoring
methods with no penalty for one error or less

1. Best of two trials

2. Best of three trials

3. Best of four trials

4, Average of two trials

and scoring methods with one second penalty added for each

error
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TABLE l.--Reliabilities, Means, and Standard Deviations of
Skill Tests and Judges' Ratings.

Source

Reliability Mean Standard
Deviation

(Pearson Correlations)

Ball control test (best of

four trials) 77" 12.61 1.39
Half minute shooting test .g2a* 8.81 2.55
Modified Edgren's wall pass test .g2a* 8.61 1.23

(Spearman Correlations)
Judges' ratings
Judge 1 13.23 3.72
Judge 1 with judge 2 .64*
Judge 1 with judge 3 .66%
Judge 1 with judge 4 .70*
Judge 1 with judge 5 .57%
Judge 2 13.97 3.06
Judge 2 with judge 3 .73*
Judge 2 with judge 4 .36%
Judge 2 with judge 5 .56%
Judge 3 15.35 3.84
Judge 3 with judge 4 .58*
Judge 3 with judge 5 .45*
Judge 4 15.03 3.79
Judge 4 with judge 5 .12
Judge 5 14.26 2.97
*
p = .05
8calculated by: M. G. Scott and E. French, Measure-

ment and Evaluation in Physical Education (Dubuque, Iowa:

Wm. C. Brown Company, 1959), pp. 159 and 163.
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5. Best of two trials
6. Best of three trials
7. Best of four trials
8. Average of two trials
9. Average of three trials
10. Average of four trials
11. Sum of two trials
12. Sum of three trials
13. Sum of four trials
Table 2 presents the test-retest reliability coef-
ficients for all thirteen trial combinations of scoring the
ball control test. The scoring methods using the best
trials resulted in the highest reliability coefficients.
The method resulting in the highest correlation (r = .77)
was the best of four trials with a one-second penalty added
for each error. This method of scoring the ball control
test was used for the remaining analyses.

Validity of the ball control test.--The validity of

the ball control test was made by comparing the sum of the
judges ratings of the subject with her score on the ball
control test. A Spearman Rank Order coefficient of cor-

relation was used for the validity.

Battery of Basketball Skill Tests

Design and Method

The subjects were given the modified Edgren wall
pass test and nine A.A.H.P.E.R. Basketball skill tests which
included: the front shot test, the side shot test, the foul
shot test, the underbasket shot tést, the overarm pass test,
the push pass test, the dribble test, the speed pass test,

and the jump and reach test.
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The ten tests listed above and the ball control test
given the first testing day were used as a set of independ-
ent variables in a least squares problem with the dependent
variable being the sum of the judges' ratings. A least
squares equation was calculated each time one of the inde-
pendent variables was deleted. A set of least squares
equations was also calculated when the ball control test

was retained in the equation.

Testing Procedure

Testing schedule.--During period 1, the modified

Edgren wall pass test and the A.A.H.P.E.R. battery of
basketball skill tests were administered to all subjects.
During any of the remaining three periods, these skill
tests were given to those subjects who did not complete
the battery during the first period.

Battery of skill tests.--The A.A.H.P.E.R. basketball

skill tests2 and the modified Edgren wall pass test3 were

administered according to their instructions.

Treatment of Data

LSDEL and LS routines from the Agricultural Experi-
ment Station STAT Series were used for analyzing the
validity of a battery of skill tests. These routines also
calculated a least squares equation each time one of the

skill tests was deleted from the battery. The routine was
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run twice; the second time the ball control test was retained
in the least squares equation.

Validity of tests.--Validity was obtained for each of

the A.A.H.P.E.R. battery and for the modified Edgren wall
pass test by correlating the sum of the judges' ratings of
the subject with her score on each of the tests.

Validity of the batteries.--The battery validities

were determined by a least squares analysis. The skill
test which had the least significant beta weight was the
next test to be deleted from the battery. After each
deletion, multiple correlations, regression coefficients
and their significance, beta weights, coefficients of
determination, and partial correlation coefficients were
computed for the remaining tests in the battery. These
statistics were also computed when the ball control test

was retained in the battery.



Footnotes—-Chapter III

lR. Benton, R. Woosley, and B. Saunders, "Footwork

Floor Pattern," Basketball Guide--D.G.W.S. (1962-1963), 51-4.

2p. Brace, Chairman. A.A.H.P.E.R. Basketball Skills
Test Manual for Girls (Washington, D.C.: NEA Publication-
Sales, 1966), pp. 1-35.

3M. G. Scott and E. French, Measurement and Evalua-

tion in Physical Education (Dubuque,_Towa: Wm. C. Brown
Company, 1959), pp. 162-3.

4

Brace, op. cit., pp. 1-35.

SH. D. Edgren, "An Experiment in the Testing of
Ability and Progress in Basketball," Research Quarterly,
IITI (March, 1932), 159-71.

6Brace, op. cit., p. 1ll.

7Scott, op. cit., p. 163.

25



CHAPTER 1V

RESULTS AND DISCUSSION

This study was undertaken to determine the relia-
bility, validity, and relative importance of performance
on a ball control test in relationship to the basketball

ability of college women.

Validity of Skill Tests

Ball Control Test

The validity of the ball control test was calcu-
lated by a simple correlation between the ball control
test and the sum of the judges' ratings (Table 3). The
validity was r = -.43 which was significant at the .05

level.

Other Skill Tests

The validity of each of the other ten skill tests
was calculated by a simple correlation between each test
and the sum of the judges' ratings (Table 3). The test
with the highest validity was the underbasket shot test.
The validity was r = +.58 which was significant at the
.05 level. The other skill tests with significant validi-

ties were as follows: the side shot test, the foul shot

26
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test, the modified Edgren wall pass test, the speed pass

test, the front shot test, and the dribble test.

Intercorrelation of Skill Tests

Ball Control Test

Simple correlations between the ball control test
and each of the other ten skill tests were computed (Table
3). With'the dribble test, the ball control test had its
highest intercorrelation which was +.59. The ball control
test had its second highest intercorrelation with both the
modified Edgren wall pass test and the underbasket shot

test. Both correlations were r = =.40.

Other Skill Tests

Simple correlations between pairs of the other
ten skill tests were computed (Table 3). The speed pass
test was the only passing test which had no significant
correlation with other passing tests. All shooting tests
had significant intercorrelations with the other shooting
tests. Skill tests involving speed and ball handling
correlated significantly with each other. The foul shot
test correlated significantly with the tests involving
speed and ball handling. The jump and reach test cor-
related significantly with only two tests involving speed
and ball handling. With beginning basketball players,

this indicated that these two tests which required minimum
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ball handling showed results similar to the tests involving

speed and ball handling.

Batteries of Skill Tests

The AES STAT Series Least Squares Delete routine
was used to calculate the battery statistics. The largest
battery included the ten skill tests and the ball control
test. All statistics were calculated for the eleven-test
battery. The skill tests with the least significant beta
weight was removed from the battery. All statistics were
calculated for the new ten-test battery. The single-test
deletion continued until there was only one test remaining
"in the battery. All statistics were calculated for each

new battery.

Table 4

The ball control test was the fourth test to be
deleted from the batteries. It was deleted from the
eight-test battery to form a seven-test battery. Very
little change in the battery validities was shown between
the eight-test battery, Battery D, and the seven-test
battery, Battery E. There were changes within the battery
when deleting from Battery D to form Battery M. In Battery
M, the coefficient of determination of both the under-
basket shot test and the dribble test was larger. The
beta weight of the dribble test was larger which made it

significantly different from zero. The partial correlation
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coefficients were larger for both the underbasket shot

test and the dribble test which made them both significant.
When these changes occurred within the battery, it indicated
that more of the variance was accounted for in the sum of
the judges' ratings when the ball control test was not
included in the battery.

For comparison, the ball control test was retained
in the seven-test battery and the next skill test with the
least significant beta weight, the overarm pass test, was
forced from the battery thus forming Battery E. The ball
control test was not significant in either Battery D or
Battery E.

Very little change was noted within each skill

test when comparing batteries in Table 4.

Table 5

For the battery statistics that follow, the ball
control test was forced to remain in each battery while
other skill tests with less significance were deleted.
In Table 5, the multiple correlations of the batteries
ranged from R = .48 to R = .82 and were significant at
the .05 level. The standard error of estimate for the
eleven-test through the three-test batteries ranged from
10.0311 to 9.1769 which was less than one. Whereas,
between the three-test battery and the two-test battery,

the standard error of estimate increased more than one.
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The lowest standard error of estimate was calculated for
the five-test battery.

The coefficient of determination for the batteries
had a range from the lowest .23 to the highest .68. These
values represented the proportion of the variability in
the sum of the judges' ratings which was accounted for by
the battery of skill tests. The battery with a coefficient
of determination of .50 or more and including the smallest
number of skill tests was the three-test battery. This
battery accounted for 54.34% of the variance within the
sum of the judges' ratings. The battery with a coefficient
of determination of .50 or more with the highest coefficient
of determination for the ball control test was the five-test
battery. The percentage of variance within the sum of the
judges' ratings accounted for by each skill test in the
battery was determined by the product of the beta weight
of the skill test and its simple correlation with the sum
of the judges' ratings. The ball control test in the five-
test battery accounted for 6.07% of the total variance with
the sum of the judges' ratings. This indicated that the
ball control test when combined with other skill tests in
a battery contributed very little to the total variance

in the sum of the judges' ratings.

Table 6
The partial correlations were calculated to observe

the relationship between the variance not accounted for in
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each of the skill tests and the variance not accounted for
in the sum of the judges' ratings. In Table 6, the partial
correlation coefficients were significant for the under-
basket shot test in all of the eleven batteries. The
dribble test had significant partial correlation coeffi-
cients for the eight-test through the one-test batteries
with the exception of the five-test battery. The speed
pass test had a significant partial correlation coeffi-
cient for the nine-test through the six-test battery.

The front shot test had significant partial coefficients
for the five-test and the four-test batteries. The ball
control test had a significant partial correlation coeffi-
cient for the two-test battery and when it was by itself
in the one-test battery.

The beta weights were normalized weightings of
the skill tests. In Table 6, there were only three tests
which had significant beta weights when combined with
other skill tests. The three skill tests were the under-
basket shot test, the dribble test, and the front shot
test.

For a more detailed analysis of the ball control
test, two batteries were selected. The five-test battery
was chosen for several reasons. The standard error of
estimate of the multiple correlation was the lowest. The
multiple correlation of the battery was above .80 which

was significant. The contribution of the five-test battery
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to the total variance of the sum of the judges' ratings
was 64.32%. In the battery, the ball control test had
its highest contribution to the total variance of the sum
of the judges' ratings. The contribution of each skill
test to the total variance of the sum of the judges'
ratings was determined by the product of its beta weight
and its simple correlation with the sum of the judges'
ratings.

The three-test battery was chosen for a more de-
tailed analysis for the following reasons. The contribution
of the battery to the total variance of the sum of the
judges' ratings was more than 50%. The multiple correla-
tion was above .70 which was significant. The standard
error of estimate of the multiple correlation was the last
one calculated before the rate of increase changed. 1In
the three-test battery excepting the ball control test,
all of the partial correlation coefficients and beta
weights were significant. This battery would significantly
measure basketball ability if the ball control test were

eliminated.

Table 7

Battery G was compared to Battery O. 1In Battery
0, the partial correlation coefficients and the beta weights
for the dribble test were larger and significant. The

partial correlation coefficient of the front shot test
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lost its significance. The partial correlation coefficient
for the speed pass test became significant. The partial
correlation coefficients and the beta weights for the
underbasket shot were larger. Excepting the front shot
test, the contribution of each skill test to the total
variance of the sum of the judges' ratings was larger.
The contribution of each skill test to the total variance
of the sum of the judges' ratings was determined by the
product of its beta weight and its simple correlation
with the sum of the judges' ratings. These changes indi-
cated that the replacement of the ball control test by
the jump and reach test in the five-fest battery accounted
for more of the variance in the sum of the judges' ratings.
In Table 7, Battery G was compared to Battery P.
In Battery P, the contribution to the total variance of
the sum of the judges' ratings, the partial correlation
coefficients, and the beta weights were larger and signifi-
cant for the underbasket shot test and the dribble test.
The diminishing values of these statistics for the front
shot test and speed pass test were evident. This indicated
that with or without the ball control test, the other skill
tests accounted for about the same total variance.
The three batteries in Table 7, Batteries G, O,
and P, had similar multiple correlations with a range of
R = .80 to .81. All three batteries had similar contribu-

tions to the total variance of the sum of the judges'
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ratings. The contributions ranged from 63.4% to 65.5%.
None of the three batteries had significant partial cor-
relation coefficients or beta weights for all skill tests
including the ball control test. This indicated that
there were too many skill tests that were not contributing

significantly to the batteries.

Table 8

Battery J was compared to Battery Q. In Battery
Q, the partial correlation coefficients and the beta
weights were significant for all of the skill tests.
The partial correlation coefficient, the beta weight,
and the contribution to the total variance of the sum
of the judges' ratings were larger for the dribble test
and were less for the underbasket shot test. The multiple
correlation was larger and significant. The standard error
of estimate was less. The contribution that Battery Q
made to the total variance of the sum of the judges' rat-
ings was larger. With the beta weights significant for
all of the skill tests, Battery Q was a significant
predictor of basketball ability.

In Table 8, Battery J was compared to Battery R.
In Battery R, the multiple correlation was less, but
significant. The standard error of estimate was less.
The contribution to the total variance in the sum of the

judges' ratings, tﬁe partial correlation coefficients,
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and the beta weights for each skill test were larger and
significant. This indicated that Battery R was a signifi-
cant predictor of basketball ability, but did not account
for as much variance in the sum of the judges' ratings

as did Battery Q.

In Table 8, in Battery J and in Battery R, the
multiple correlation and standard error of estimate were
similar. The ball control test did not have a significant
beta weight or partial correlation coefficient. The partial
correlation coefficients and beta weights were significant
for all of the other skill tests. In Battery Q, the multiple
correlation was larger and the standard error of estimate

was smaller than in Battery J or than in Battery R.

Discussion

As a single test of basketball ability, the ball
control test had the sixth highest correlation of validity
of the eleven basketball skill tests. The ball control
test had a moderate relationship, correlation higher than
.40, with the following skill tests: the dribble test,
the modified Edgren wall pass test, and the underbasket
shot test.

As a part of a battery of basketball skill tests,
the ball control test was the fourth skill test of eleven
to be deleted from the battery. The deletion was based
on the significance of the beta weight of the skill tests.

The least significant was deleted.
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Between Battery G in Table 7 and Battery J in
Table B8, Battery G had the highest contribution to the
total variance in the sum of the judges' ratings. However,
all skill tests in Battery G including the ball control
test did not have significant partial correlation coeffi-
cients or beta weights. In Batteries G and O in Table 7,
the multiple correlation, the standard error of estimate,
the significance of the batteries, and the contribution
the batteries made to the total variance of the sum of the
judges' ratings remained about the same. These statistics
remained about the same in Battery O and P in Table 7.
Therefore, the Batteries in Table 7 accounted for about
the same total variance, but none were significant predic-
tors of basketball ability.

In Table 8 in Batteries J, Q, and R, all skill
tests except for the ball control test had significant
partial correlation coefficients and beta weights. 1In
Battery J and in Battery R, the multiple correlation,
the standard error of estimate, the significahce of the
batteries, and the contribution the batteries made to
the total variance of the sum of the judges' ratings
remained about the same. In Battery Q, the multiple
correlation and the contribution to the total variance
of the sum of the judges' ratings were greater, the
standard error of estimate was less, and significance

of the multiple correlation was the same. Of the three
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batteries, this indicated that Battery Q was the best
measure of basketball ability. It also indicated that
the elements tested by the ball control test were inherent
in the other basketball skill tests; the ball control test
had no significant contribution in predicting basketball
ability.
Either Battery Q or Battery R in Table 8 would
be a sound test battery for the prediction of basketball
ability. Battery Q is slightly better than Battery R.
Regression equations of Batteries Q and R were
obtained from regression coefficients. These equations
can be used for predicting basketball ability from the
obtained raw scores of the basketball skill tests. The

regression equations are:

Three-test battery

basketball ability = 96.65 + 1.93 (underbasket shot
test score)

-3.85 (dribble test score + .95
(front shot test score)

Two-test battery

107.35 + 2.40 (underbasket shot
test score)

basketball ability

-3.93 (dribble test score)



CHAPTER V

SUMMARY AND CONCLUSIONS

Summary
The purpose of the study was to determine the

reliability, validity, and relative importance of perform-
ance of a ball control test in relationship to basketball
ability of college women.

Thirty-one available, right-handed subjects enrolled
in a beginning women's basketball class at Michigan State
University during the winter term of 1970 participated in
the study. They ranged in age from 17 years to 22 years.
The mean age was 19.0. Ranging from 0 to 4 seasons, the
mean number of seasons of experience playing basketball
was 1.0.

During the four testing and rating class periods,
the subjects were given the ball control test, nine
A.A.H.P.E.R. basketball skill tests, the modified Edgren
wall pass test, and a subjective basketball ability rating
during the four consecutive class periods. The nine
A.A.H.P.E.R. basketball skill tests were: the front shot
test, the side shot test, the foul shot test, the under-

basket shot test, the overarm pass test, the push pass

44
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test, the dribble test, the speed pass test, and the jump
and reach test.

Each subject was given the ball control test once
during each of two successive class periods. The A.A.H.P.E.R.
battery of nine skill tests and the modified Edgren wall
pass test was administered once to each subject. Each class
period for three consecutive periods, the five judges rated
each subject during a twenty minute basketball game. The
subjects were rated on each of five skills: passing,
catching, rebounding, dribbling, and body control.

The ball control test had a reliability of .77 with
significance at the .05 level using a Pearson Product
Moment correlation. The best of four trials with a one
second penalty added for errors was the scoring method
used for the test-retest correlation.

The validity of the ball control test given the
first testing period when correlated with the sum of the
judges' ratings was =-.43. This Spearman Rho Rank Order
correlation was significant at the .05 level.

The ball control test and ten other skill tests
were analyzed in a least squares regression routine to
find the best battery of basketball skill tests and a
prediction equation for basketball ability. The ball
control test was the fourth test deleted from the group.

At the time of deletion, it contributed 3.96% to the

accounted for 67.15% variability in the sum of the judges'
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ratings. When the ball control test was held into the
battery of skill tests, the beta weight of the ball control
test was not significantly different than zero at the .05
level of confidence. The ball control test did not con-
tribute significantly to the batteries of skill tests of

basketball ability.

Conclusions

The following conclusions were drawn from the data

within the limitations of this study:

1. The ball control test was a reliable (.77)
basketball skill test using as the scoring
method the best of four trials with a one-
second penalty added for each error.

2. The ball control test was a significantly valid
(-.43) measure of basketball ability of college
women. The test could be used as a means of
classifying students, for selecting team members,
or for identifying a players' weaknesses.

3. The ball control test, when combined with ten
other basketball skill tests, did not explain
significantly any of the accounted for varia-
bility in the sum of the judges' ratings of
basketball ability.

4. A battery of skill tests with the ball control
test included was not a significant predictor

of basketball ability of college women.
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Ball Control Test Directions

1st RUN¥*

This is a test of skill and speed. The idea is to
get from the start to the finish as quickly as possible
and without any basketball rule violations. You cannot
double dribble, travel, or step on any lines during the
test. The ball must be thrown on or above the line on
the wall. You will have four trials to get at least one
trial which has no violations. Go slow enough on the first
trial to get a perfect trial. Then speed up and try for
three more perfect trials. If you should make a violation,
please continue as best as you can. Do NOT stop once you
start. Remember you are trying to complete the test as
fast as you can with as few violations as possible with
at least one error-free trial.

You will follow a pattern with your feet. At the
signal READY - Go, you will follow the pattern as follows
(DEMONSTRATE, BUT DO NOT TALK). You start by placing the
right foot into the first square, the left in the next
square, then the right in the next square. The next step
is to the left with the left foot to side step the obstacle.
This is where you release the ball. While you are awaiting
for the ball to return, you may take a step with the right
foot, then left and retrieve the ball. Now you are ready
to take a step to the right to side step the second obstacle,
then take one step with the left foot, and off with the
right foot.

Continue dribbling with control as fast as you can
going counterclock-wise around the far obstacle. Turn
toward the wall. Dribble back as quickly as possible.
Your time stops as soon as you touch the floor across
the finish line. You must have control of the ball.

Take two (one) practice trials. It is to your
advantage to practice these trials with a dribble so when
you take the next four trials which count, you will be
ready. You do not have to dribble around the far obstacle
on the practice trials.

*
Only underlined words were read for the 2nd Run.
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Basketball Skill Tests Directions

TEST 3 - Front Shot

1. Must shoot from shooting point only--from behind line
2. Take 15 shots - 5 at a time (1 practice shot only)
3. Scoring - 2 pts. each basket made
1l pt. each miss if ball hits rim first
0 pts. each miss, or if ball hits backboard
first
4. Record each shot - put 0, 1, or 2 for each shot in
proper space on score card
01102/22000/11120 / (EXAMPLE)

TEST 4 - Side Shot

1. Take all shots from behind marks (lines)
2. Take 10 shots from each side - 5 at a time
(1. practice shot only)
3. Scoring - 2 pts. each basket made
1l pt. each miss if ball hits rim anytime
0 pts. each complete miss
4. Record each shot - 20 in all - in proper space on
score card
01102/22000/11120/0110 2 /(EXAMPLE)

TEST 5 - Foul Shot

1. Take shots from anywhere behind free throw line
2, Take 20 shots - 5 at a time (1 practice shot only)
3. Scoring - 1 pt. each basket made
0 pts. each basket missed
4. Record each shot in proper space on score card
00101/10111/00001,/10111 /(EXAMPLE)

TEST 6 - Underbasket Shot

1. Shoot from anywhere you wish, use any type of shot
(if lose control, may restart once)

2. Shoot as many baskets as you can in 30 seconds.
Take three trials

3. If ball has left your hands on signal stop, then
basket counts if made

4. Record number of baskets made in proper space on
score card
10 / 13 / 5 / (EXAMPLE)

TEST 7 - Speed Pass

1. Stand behind line on all passes, on signal 'Go,' pass
the ball against the wall 10 times as fast as you can.
Use any pass, ball may hit anywhere on wall. Ball
must be caught and thrown each time.
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Score is time it takes to complete 10 passes. Start
time when ball first hits wall, stop when it hits
10th time. Take 3 trials.

Record in seconds and tenths in proper space on
score card

15.1 / 20.3 / 21.8 / (EXAMPLE)

TEST 8 - Jump & Reach
1. Stand with side to wall, knees straight, reach as high

2,
3.

as you can with fingertips on tape. Record this
height on first blank (Example 80%")

Jump & touch tape as high as you can. Record in
proper space on score card

Take 2 jump trials. Record both (1 practice jump only)
80k" / 92%" / 95" / (EXAMPLE)

TEST 9 - Overarm Pass

1.

2'
3.
4.

Throw from behind line (if take a step both feet must
remain behind the line)
Pass must be made with one hand only
Take 10 passes (1 practice pass only)
Scoring - 3 pts. - center circle (If ball hits on a
line, count higher score)
2 pts. - 2nd circle
1 pt. - outside circle

5. Record each pass in proper space on score card
12223713312/ (EXAMPLE)
TEST 10 - Push Pass
1. Throw with both feet behind line
2. 2-hand push or chest pass must be used
3. Take 10 passes (1 practice pass only)
4. Scoring - 3 pts. - center circle (If ball hits on a line,
2 pts. - 2nd circle count higher score)
1 pt. - outside circle
1222313312/ (EXAMPLE)
TEST 11 - Dribble
1. Start behind line, on signal 'Go," dribble to right
of first chair, weave in and out of remaining chairs
until you get back to the starting line
2. Legal dribbles must be used (1 practice trial only)
3. Take 3 trials. Record time in seconds and tenths

in proper space on score card.
15.1 / 20.3 / 21.8 / (EXAMPLE)
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TEST 12 - Passing

1. Stand in area A, on signal 'Go,' throw ball to area A
on wall. Run to area B to catch ball on rebound.
Stand in area B & throw ball to area B on wall. Run
to area A to catch rebound. Continue.

2. Use any type of pass & traveling is not penalized.
Must stand behind 7'6" line

3. Take 3 trials

4. Scoring - successful hits made in proper wall area
without committing line violations in 20 seconds.

5. Record number of hits made in proper space on score
card.

8/ 11 / 10 / (EXAMPLE)



APPENDIX F

MULTIPLE CORRELATION OF JUDGES' RATINGS WITH
BATTERIES OF BASKETBALL SKILL TESTS NOT

HOLDING THE BALL CONTROL TEST
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APPENDIX G

REGRESSION COEFFICIENTS, PARTIAL CORRELATION
COEFFICIENTS, COEFFICIENTS OF DETERMINATION,
AND BETA WEIGHTS OF SKILL TESTS IN BATTERIES

CONTAINING THE BALL CONTROL TEST
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APPENDIX H

REGRESSION COEFFICIENTS, PARTIAL CORRELATION
COEFFICIENTS, COEFFICIENTS OF DETERMINATION,
AND BETA WEIGHTS OF SKILL TESTS IN BATTERIES

NOT HOLDING THE BALL CONTROL TEST
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APPENDIX I.--Raw Data--Judges' Ratings.
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APPENDIX I.--Raw Data--Front Shot Test.

Total

Score

Trials

Sub.
No.
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NHoorodrArHNOCOHHAANONOA A HANMFAAFNONAA
~NoOAHAHFHoHNoONOAHoNONOAHANHAHAAANAAA
NHHNHoooaNNHAAANHAAASANoNHoOoHAAAHOAAAAA
HdtoNodArrHdrHMHoAFAHANNOHOHAAHANOHANAAHAMA

oNorHoOoANHFHHFHANNHNHOHFANAHoOANNOHHANHFHOOHAAHMAH
TN ANrdHHoHANHoHoANHAHOHA AN HAHAAHONHAHM
N1 oOA~HooHAHHAHOAOFAHAHOOFANNNAMHAAM
~NrddddddoaNAdA4AaANANANOHAAHAHHANANNNAHA
Mo ANHOHOHFOHAHAAMHMAANOFONOHOOOHMMHHMHO
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N4 ocoonNNHoAAANAHoHANHAAAAASAHOHAAA

NNV oHNMTNOVONOanOHNMIFNOSNOANO
ArAAAAAA A AN M




83

APPENDIX I.--Raw Data--Side Shot Test.
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Score
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Sub.

No.
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84
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APPENDIX I.--Raw Data--Foul Shot Test.

Sub.

NO.
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APPENDIX I.--Raw Data--Underbasket Shot Test.

Sub. : Trials Best
No. Score
1 2 3
1 3 6 6 6
2 5 5 3 5
3 8 6 7 8
4 13 12 11 13
5 7 7 9 9
6 7 8 4 8
7 1 6 9 9
8 6 8 7 8
9 1 5 6 6
10 8 11 7 11
11 6 3 9 9
12 8 4 5 8
13 10 9 8 10
14 10 11 8 10
15 10 10 11 11
16 3 7 7 7
17 12 16 9 16
18 2 3 5 5
19 5 5 7 7
20 7 10 8 10
21 9 12 11 12
22 4 6 10 10
23 5 4 6 6
24 3 4 5 5
25 9 8 10 10
26 12 10 6 12
27 4 6 7 7
28 5 7 5 7
29 7 8 5 8
30 10 7 9 10
31 5 6 9 9
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APPENDIX I.--Raw Data--Speed Pass Test.

Sub. Trials (Seconds) Best
No Score
1 2 3
1 12.3 14.9 12.9 12.3
2 15.6 13.6 13.0 13.0
3 11.5 11.5 12.1 11.5
4 10.0 10.1 9.6 9.6
5 13.6 13.8 13.1 13.1
6 18.6 14.1 13.1 13.1
7 13.6 13.0 15.5 13.0
8 11.6 11.1 11.4 11.1
9 13.6 14.1 12.6 12.6
10 12.0 11.9 12.0 11.9
11 12.0 14.1 15.6 12.0
12 18.0 15.7 14.8 14.8
13 15.4 14.6 17.3 14.6
14 11.9 11.4 11.3 11.3
15 12.5 12.1 12.0 12.0
16 16.5 15.0 14.6 14.6
17 11.3 10.5 10.6 10.5
18 14.2 12.6 13.4 12.6
19 11.0 11.2 10.8 10.8
20 11.1 11.5 10.5 10.5
21 15.3 11.1 11.0 11.0
22 12.3 11.3 11.4 11.3
23 12.5 11.6 11.7 11.6
24 12.6 11.4 11.1 11.1
25 13.6 13.6 11.6 11.6
26 12.5 12.1 11.9 11.9
27 11.4 11.0 11.5 11.0
28 13.1 12.5 14.6 12.5
29 10.5 10.5 10.6 10.5
30 13.0 12.0 12.6 12.0
31 18.0 12.4 13.3 12.4
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APPENDIX I.--Raw Data--Overarm Pass Test.
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APPENDIX I.--Raw Data--Push Pass Test.
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No.
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APPENDIX I.--Raw Data--Dribble Test.

89

Sub. Trials (Seconds)- Best
No. Score
1 2 3
1 14.7 14.0 14.2 14.0
2 15.5 16.2 14.9 14.9
3 15.5 13.6 13.3 13.3
4 10.8 11.7 11.1 10.8
5 19.1 17.7 l16.7 16.7
6 15.3 14.4 14.1 14.1
7 15.3 14.6 15.2 14.6
8 15.7 14.8 15.1 14.8
9 17.4 16.2 16.9 16.2
10 16.0 17.1 19.4 16.0
11 16.6 15.3 15.3 15.3
12 18.2 17.6 17.9 17.6
13 15.6 13.8 13.2 13.2
14 14.8 14.4 15.4 14.4
15 15.3 13.3 15.8 13.3
16 16.7 l6.8 17.8 16.7
17 14.6 14.5 14.0 14.0
18 15.3 15.2 15.0 15.0
19 15,2 14.1 15.1 14.1
20 12.4 12.0 10.6 10.6
21 13.7 13.0 13.6 13.0
22 14,1 14.1 13.1 13.1
23 15.2 l6.1 18.6 15.2
24 13.1 12.6 15.8 12.6
25 14.3 14.5 13.8 13.8
26 15.4 15.4 15.8 15.4
27 15.8 14.6 13.6 13.6
28 18.2 18.1 19.6 18.1
29 15.5 14.3 14.3 14.3
30 16.6 15.5 16.8 15.5
31 14.0 13.9 13.4 13.4




APPENDIX I.--Raw Data--Jump and Reach Test (inches).

90

Sub. Stand Jump Height Trials Best
No. Reach Height
Height 1 2 Jumped
1 84 97 97 13
2 85 96 97 12
3 84 102 103 19
4 84 100 101 17
5 85 98 100 15
6 86 99 99 13
7 82 94 96 14
8 87 103 104 17
9 84 98 98 14
10 83 96 98 15
11 88 101 103 15
12 98 101 102 04
13 84 95 96 12
14 81 94 94 13
15 89 102 102 13
16 79 90 90 11
17 85 99 99 14
18 76 87 89 13
19 92 102 103 11
20 84 97 98 14
21 87 103 103 16
22 81 96 95 15
23 80 92 94 14
24 83 97 99 16
25 81 97 98 17
26 80 92 93 13
27 80 95 94 15
28 84 95 98 14
29 90 109 110 20
30 82 98 99 17
31 86 97 98 12
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APPENDIX I.--Raw Data--Modified Edgren Wall Pass Test.

Sub. . Trials Best
No. Score
1 2 3
1 4 6 9 9
2 4 8 9 9
3 6 4 6 6
4 9 8 11 11
5 6 5 7 7
6 6 7 8 8
7 5 8 9 9
8 7 9 9 9
9 4 7 8 8
10 8 9 9 9
11 5 9 8 9
12 7 7 8 8
13 7 8 9 9
14 6 7 9 9
15 8 7 10 10
16 1 6 7 7
17 8 9 8 9
18 4 7 4 7
19 8 7 9 9
20 5 8 10 10
21 9 10 10 10
22 10 8 11 11
23 6 7 6 7
24 4 7 8 8
25 6 6 8 8
26 7 8 7 8
27 8 9 10 10
28 7 6 7 7
29 9 9 10 10
30 6 7 8 8
31 6 7 8 8
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