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CHAPTER I
INTRODUCTION TO THE STUDY

The motor skills of running, jumping and tﬁ%owing are as important
to physical performance as reading, writing, and arithmetic are to mental
performance. The ability to perform these motor skills determines the
motor ability or degree of proficiency in the performance of nzariy all
the activities that are taught in physical education.

In physical education, as in other phases of education, it is
essential to have a firm basis upon which to build and develop the nore
advanced skills or learnings. To meke certain of the readiness of a
student to progress to more advanced activities, it is necessary bo
measure and determine the degree of readiness that exists. A&lso, the
measurement of basic motor skills gives the teacher an opportunity to
determine the effectiveness of his program and his teachinge.

This study was an attempt to measure the degree of proficiency
in selected motor skills by using the procedures established by Latchaw.
2

The basic motor skills as defined by Latchawl and by Larson and Yocom

are running, throwing, catching, striking, jumping, and kicking.

lMarjorie Latchaw, "™Measuring Selected Motor Skills in Fourth,
Fifth,and Sixth Grades," The Research Quarterly, XXV (December, 1954),
Pe b-390

2Leonard A. Larson and Rachael D, Yocom, Measurement and Evalu-
ation in Physical, Health and Recreation Education (St. Louis: C. V. Mosby
Company, 19%15 Pe 104,
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2

According to Latchaw, the skills mentioned abova ars basic to the per.

3 The study determined, through two

formance in physical activities.
years of testing, the achievement performance levels of various groups
of students in selected motor skills described by Latchaw.l

Purpose of the Study. This investigation of selected items of

the Latchaw study was undertaken to determine the significance of the
differences in motor skills between boys as well as girls in the fourth,
fifth and sixth grades of selected Public Schools in Kalispell, Montana.
After determining whether or not the differences were significant,
achievement scales would be established and a grading system could then
be developed to evaluate individual performance,

Basic Assumptions. It was assumed in this study that the selected

test items, and procedures used to measure them, were valid, reliable,
and objective measures of motor skills performance for intermediate
grade school children,

It was also assumed that the difference in ability by grade and
by sex would be statistically significant in determining performance as
measured by these tests,

Need for the Study. Since a motor ability test is designed to

show the students' abilities in motor skills and reveal the strengths and
limitations of their physical performances, the investigator found
research was needed in the Kalispell intermediate grade physical education

program to provide a more effective grading system.

Latchaw, loc. cite

I
Latchaw, op. cit. pp. LLO-LL3.
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3
By testing the students in the selected moucr skill iters, the
physical education program offered a more valid and reiiable mecans of
measuring student abilities. Motivation of students to improve their
performances, justifying a grading system, and improving the teaching
procedure were all the direct results of the basic needs for providing
more efficient means of evaluating students® performances.,
Motivation is probably one of the greatest single Tactors of
¢
testing or measuring. Scott and French” cited further thats
Any teaching device which motivates students %o put forth
their best efforts and which gives them interest and undere
standing merits inclusion in the instructional programe.
Probably the greatest source of satisfaction in any learning
situation is the feeling of accomplishment. Both the student
and the teacher share in thisz sense of achievement.
Since the effectiveness of a physical education program depends
a great deal on evaluation, it became important that the investigator

be able to intelligently explain to the students what constituted a

good performance in a given skill test,

Definitions

Motor Skills. In this particular study "motor skills™ refer

to the specific physical skills of running, throwing, catching, kicking,
striking, and jumping.

Levels 22 Performance. This has reference to the standards of

achievement that have been established whereby a student's score was

classified as superior, excellent, good, fair, or poor in each selected

5M. Gladys Scott and Esther French, Evaluation in Physical
Education (St. Louiss C. V. Mosby Company, 1950) pe 18
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item of grade and sex.

Motor Ability. For purposes of the study this term refers to

the capacity of an individual to perform the basic motor skills that
were included in the selected test items.

Intermediate Grades. They are the levels in the educational

system which include grades four, five, and six.

Limitations of the Study. Thils investigation was limited to boys

and girls in the fourth, fifth, and sixth grades of four Xalispeli
Public Elementary Schools during the school years 1956-1957 and 1957~
1958, During this period approximately eighty percent of all students
enrolled in the intermediate grades were measured.

Six of the seven test items used by Latchaw were considered in
this investigation. These items served to determine the students’
levels of performance on the basis of grade and sex.

Previous experience of the students in the fundamentals of motor
skills was not a consideration in this study. No attempt was made to
evaluate a student's performance in one grade as compared to his per=
formance in another grade,

This study compared only those students in grades four, five,
and six of selected Kalispell Public Schools and made no attempt to

compare performances by using established norms,
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CHAPTER IIJ
HISTORY OF PREVIOUS RESEARCH

Before discussing motor skill tests as measures of student per-
formance, it might be well to consider the importance of motor ability
measurement in physical education. Larscn and Yocom1 stated that the
effectiveness with which the body equipment is used deperds upon the
present skills the individual possesses and that a knowledis of these
8kills will serve the teacher in selecting activities, determining the
speed of presentation, and determining how much can be accomplished in
the available time.

Motor ability measurement 1s not a recent development in the
physical education field. At the turn of the century strength testing
was the dominant form of measurement, During the early part of 1900,
strength tests declined in favor of tests more closely related to motor
performance. This led to the development of tests which included the
skills of running, jumping, throwing, catching, and others.2

Significant contributions in motor ability measurement were made
by Brace and McCloy. In 1927 Brace3 developed motor ability tests used

to measure inherent motor skills of students ages eight to eighteen.

1Leonard A, Larson and Rachael D. Yocom, Measurement and Evalu-
ation in Physical, Health, Recreation Education (St. Louis: C. V.
Mosby Company, 1951) p. 185.

2

3David K. Brace, Meaguring Motor Ability (New York: A. S. Barnes
Company, 1927).
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A few years later McCloy revised the Tsce test snd greatly Incressed
its velidity.

In 1934 M’cCloy4 also devised a test on general motor achievement
and general motor capacity for boys and girls in the upper elementary
(grades five and six), junior and senior high school grade levels.

Another major contribution in motor ability measurement was made
in 1934 by Neilson and Cozens.5 Their test wse designed to measure
achievement using the fundamental skills approach,

Larson and Yocom6 stated that measursment of motor skilis is
governed by the level selected for measurement. The first level in-
cluded basic elements underlying performence of the skill, such as
strength, agility, speed, endurance, accuracy, balance, rhythm, body co-
ordination, sensory-motor co-ordination, shiftiness, and steadiness, The
second level constituted the fundamental skills of running, throwing,
jumping, catching, kicking, c¢limbing and vaulting. The third level in-
cluded physical education sport skills, such as, skills in gymnastics,
skills in basketball, skills in football, and so forth. In the first
level one is Interested in the underlying causes or the composition of
8 skill, while in the latter two levels the characteristics of perform-

ance are important,

40. H. McCloy, "The Measurement of General Motor Capacity and
Ceneral Motor Ability," The Research Quarterly Supplement, V (March,
1934), pp. 45-61.

5N. P, Neilson and F. W, Cozens, Achievement Scales in FPhysical
Education Activitles for Boys and Girls in Elementary and Junlor High
Schools, {(New York: A. S. Barnes Company, 1934).

6Larson and Yocom, op. ¢it., p. 184.
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7

Motor skill tests are tools that are used to measure student
achievement or general motor ability. They are also designed to
predict how quickly students learn new skills and develop rresent
skills (motor educability) and to determine the limits of individual
skill development (motor capacity).

Motor skill tests, as mentioned previously, have msny uses in
the physicsl education program., The results from these tests can be
used as a basis for important things such as: classifying students,
grading, predicting achievement, messuring improvement, and evaluvating
the program.

7 motor skill tests have been

According to Halsey and Porterl
developed and standardized in a half century of experimentation and
most of these have been carried on at the college and high school level,

However, few studies have been conducted on the primary and
intermediate grade levels., In 1930 Jenkins8 made a survey on three
hundred boys and girls and compared their motor development in such
things as running, hopping, jumping, throwing and kicking.

Three recent studies that used motor skills for measuring per-

9

formance of younger grade school boys and girls were made by Seils”,

7E11zabeth Halsey and Lorena Porter, Physicel Education for
Children (New York: The Dryden Press Ine., 1958) p. 152.

8John F. Bovard, Frederick W. Cozens, and E, Patricie Hegman,
Tests and Measurements in Physical Education (Philadelphia &nd
London: W. B. Saunders Company, 1949) pp. 96-97.

9Leroy G. Seils, "The Relationship Between Measures of Physiecal
Crowth and Gross Motor Performance of Primary Grede School Children,"
The Research Quarterly, XXIII (Mey, 1951), pp. 244-260.
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8

warnerlo, and Latchaw''. Seils showed that there wes nc relationship
between gross motor skill performance of primery grade children and
their age, height, and weight. Warner investigasted the motor ability
of elementary school boys in physical education asctivities and showed
that the increase in grade level there was an increase in motor
performance on each motor skill test item.

Latchaw. in 1954, conducted a study dealing with measuring se-~
lected motor skills in the fourth, fifth and sixth grades. Seven
skill tests were developed and appeared to be satisfactory measures
of performance in the fundamental skill sreas of running, jumping,
throwing, catching, striking and kicking for intermediate grade students.

This chapter has attempted to show that selected test items from
the Latchaw study, using the fundamental skills level of messurement,
as described by Larson and chomlz, ¢sn be useful in measuring the

motor skill performances of boys and girls in the intermediate grades.

1041bin Paul Warner, "The Motor Ability of Third, Fourth and
Fifth Grade Boys in the Elementary School." (Vol. XII, No. 3 of the
Dissertation Abstracts, University of Michigan, Inec., Anmn Arbor,
Michigan, 1952), pp. _271-272.

11M'arjorie Latchsw, ™Measuring Selected Motor Skills in Fourth,
Fifth emd Sixth Grades, "The Resesrch Quarterly, XXV (Detember, 1954},
pPp. 439-449.

L21erson and Yocom, loc. cit.
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CHAITER TII
PROCEDURES OF THE STUDY

This study was primarily concerned with the measurement cof
motor skill performance of boys and girls., Therefore it was necessary
to use motor skill test items that would meet the wajority of ihe
statistical and administrative criteria for good tests., The statis-
tical criteria were: reliability, validity, objectiwity, mcruracy,
end scoring. The administrative criteria were economy of time, equip-
ment need, facility spasce, comprehensiveness of test item instructions
and practicability., The motor skill test items of the Latchew study
were selected for use in this study since they satisfactorily met most
of the statistical and administrative requirements.

The items of the Latchaw study were as follows: basketball wali
pass (used to measure ability in throwing and catching), volleyball
wall volley (used to measure ability in striking), shuttle run (used
to measure agility and speed in running), soccer wall volley (used to
measure ability in kicking), standing broad jump (used to measure
ability in jumping for distance), and the vertical jump (used to measure
ability in jumping for height) and because of administrative problems
it was not feasible to use the softball repeated throws {(used to
measure ability in throwing).

After selecting the test items, a pilot study was made to deter-
mine the following: the amount of time needed to test each group, the
number and capabilities of students assisting in administering the test,

9

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



10
and the clarity of instructions. It was found that the students could
be tested in their regulerly scheduied physical education classes and
the administrative assistants and test instructions were adequate,
The investigator supervised all of the testing periods. Students
participating in the testing program observed a demonstration of each

test item and were informed of the purpose and scoring procedure tc he

1 . "
used, Individual score sheets were provided for each student.”

The study was administered over a period of %wo school years
from September 1956 to May 1958. Eight hundred fiity students or apprexi-
mately eighty percent of those enrolled in the intermediate grades during
this time were tested.

Test results were tabulated in terms of the range, mean, standard
deviation, and the standard error of the mean for each group of kLnoys and
each group of girls in the fourth, fifth and sixth grades. The meau,
standard deviation, and standard error of the mean were determined by
using the statistical methods outlined by Garrett.3

The degree of difference that existed between grades and sexes
was determined @y the reliability of the differences in scores achieved.
In comparing the various groups, the following steps were carried out:

the standard error of the mean and the standard error of the difference

between the means of any two groups was determined. The critical ratio

Lappendix 4

2Appendix B

3Henry E. Garrett, Statistics in Psychology end Education
(New York - London - Toronto: Longmans, Green and Company, 19473.
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11
of the observed difference between the means for each of the zroups and
the standard error of the difference was computed in terms c¢f lasvsls of
confidence which would be the basis in determining whether the existing
difference between the groups were real or due to chance. Significant
differences could be used to determine the number of achievement scales
needed.

Fach achievement scale has five levele cf performance arvenged
into categories of superior, excellent, good, fair an< ypoor. Figure 1
illustrates the method of determining the classificaticn limits in terms
of standard deviation of the scores. The range chart included a spread
of six standard deviations (plus and minus three standard deviations
from the mean.)

Scores of the good category were between minus .6 standard devia-
tion and plus .6 standard deviation. The scores of those classificd in the
excellent category were between plus .6 standard deviation and plus 1.8
standard deviations and those in the fair category were between minus .6
standard deviation and minus 1.8 standard deviations. The superior cate-
gory fell plus 1.8 standard deviations or more and the poor category in-

cluded scores falling below minus 1.8 standard deviations.

MF AN
POOR FAIR GO | OD EXCELLENT SUFERIOR
Minus Minus Minus Plus Plus Plus
3 1.8 .6 06 l.a 3
Standard Standard Standard | Standard Standard Standard
Deviation Deviation DeviationiDeviation Deviation Deviation
FIGURE 1

Arrangement of Achievement Scale in Terms of Standard Deviation
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12
Standerd scores were then determined for each test item. The
mean and standard deviation were the basic units for calculating the

standard scores., These scores could be used to provide a comparison

4

between unlike score units. According to Larson and Yocom.

Data resulting from measurement and evaluation consist of
(1) different units of measurement; (2) different sizes in
measurement units; (3) different degrees of variability.
Because of these differences, scores resulting from messurement
are not always directly comparable. Standerd scores srs there-
fore designed to translate raw scores intc units which have
the same size, variability, and unit of measurement, thus making
scores comparable, Once this is accomplished, the scores may be
summed, divided, multiplied, or used in any arithmetic manipu-
lation,

Leonard A. Larson and Rachael D, Yocom, Measurement and
Evaluation in Physical, Health, Recreation Education (St. Louis:
C. V. Mosby Company, 1951) p. 347.
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CHAFTER 1V
ANALYSIS OF DATA

This study measured motor skill performances of 850 boys and
girls or approximately eighty percent of the students enrolled in the
fourth, fifth and sixth grades of the Kalispell Public Schools during
the school years from September 1956 to Msy 19358, Theze students wers
classified into homogeneous groups according to sex anc prade.

The study analyzed the motor skill status of ithe selected groups
to determine the most adequate procedure of evaluating these perform-
ances, This required a statistical anralyais of date showing the number
in each group tested, range of raw scores, means, standard doviations,
and standard error of the means. Tables XIII through XVIII show the
statistical analysis of the events.1

Critical ratios were used to determine the significance of the
differences between paired groups and the need for achievement (rating)
scales. Garrett2 indicated in a critical ratio table that 2.61 was
needed for 150 cases (the average number of cases selected for this
study) to establish a .0l level of confidence, which indicates that in
99 times out of 100, the difference between two means would be a real

difference and not due to chance,

lAppendix C

2Henry E. Garrett, Statistics in Psychology Education, (New
York - London -~ Toronto: Longmans, Green and Company, 1947), p. 191.

13
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14
Standard scores were also computed. Although no attempt was
made in this study to present & comparative picture of an individualts
performance in unlike events, the standard scoring method could be
used at some future date to do this or to develop a composite score

for each individuel,
I. COMPARISON OF SOCCER WALL VJLLEY PERFCORMANCES

Figure 2 shows a comparison of mean sceres in the scccer wall
volley. The boys' means for each grade were higher than the girls for
the same grade level. There was evidence of progression in mean scores
from the fourth grade to the sixth grade for the boys and for thé girls,
The mean scores between the sixth grade boys and the sixth grade girls
showed less spread than between the fourth grade boys and fourth grade
girls and the fifth grade boys and fifth grade girls.

Table 1 presents a comparison of the critical ratios between
paired groups in the Soccer Wall Volley. The table indicates no real
difference between the means of the fifth grade boys and the sixth
grade girls. Two comparisons, the sixth grade boys and sixth grade
girls (critical ratio of 2.52) and fourth grade boys and fifth grade
girls (critical ratio of 2.57) did not reach the .01 level of confi-
dence but could be considered significant at the .02 level.

Two comparisons showed high significance, they were the fourth
grade girls and the sixth grade boys with a critical ration of 12,12
and the fifth grade girls and sixth grade boys whose critical ratio
was 9.48.
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TABIE I

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE SOCCER WALL VOLLEY

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERENCES ERROR OF RATIO

THE
DIFFERENCE

4th Gr. Boys-4th Gr. Girls l.44 25 5.76
4th Gr. Boys-5th Gr, Boys .79 26 3.04
4th Gr, Boys-5th Gr. Girls .59 23 2.57%
4th Gr. Boys~6th Gr. Boys 1.59 25 6.36
4th Gr. Boys-6éth Gr. Girls .86 29 2.97
Lth Gr, Girls-5th Gr. Boys 2,23 25 8.92
4th Gr. Girls-5th Gr. Girls .85 W23 3.70
4th Gr., Girls-6th Gr. Boys 3.03 25 12.12
4Lth Gr. Girls-6th Gr. Girls 2,30 <29 7.93
5th Gr. Boys-5th Gr. Girls 1.38 R4 5.75
5th Gr. Boys-6th Gr. Boys .80 26 3.08
5th Gr. Boys-6th Gr. Girls .07 .30 J23%
5th Gr. Girls-6th Gr. Boys 2.18 23 9.48
5th Gr. Girls-6th Gr. Girls 1.45 27 5.37
éth Gr. Boys-6th Gr, Girls 73 29 2.52%

*¥Not significant at the one percent level of confidence.
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II. COMPARISON OF VOLLEYBALL WALL VOLLEY PERFORMANCES

The comparison of means in the volleyball wall volley is shown in
Figure 3. The boys' means were better than the girls at each grade level.
The spread was less between the fourth grade boys and girls than it was
between the boys and girls of the other two grades. The rate of progres-
sion in mean scores was greater for the boys and for the girls from
grades four to five than from grades five and six.

Table II shows the critical ratio comparisons of the paired groups
in the volleyball wall volley. In this event only one comperison, the
fifth grade boys and the sixth grade girls, failed to reach the .01 level
of confidence. This group comparison had an insignificant critical
ratio of .19 which meant there was no real difference in the mean scores
of these two groups. Also noted was the fact that two comparisons,
sixth grade boys and sixth grade girls (critical ratio of 2,65) and
fifth grade boys and sixth grade girls (2.74 critical ratio) just reach-
ed the requirement for the .01 level of confidence.

The group comparisons having the largest and most significant
critical ratios were: the sixth grade boys and fourth grade girls,
13.35; the f£ifth grade boys and fourth grade girls, 10.59; and the

sixth grade boys and fourth grade boys, 10,58.
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TABIE II1

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE VOLLEYBALL WALL VOLIEY

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERENCES ERROR OF RATIC

THE
DIFFERENCE

4th Gr. Boys-4th Gr. Girls 1.06 35 3.03
4th Gr., Boys-5th Gr. Boys 3.60 45 2.00
4th Cr, Boys-5th Gr. Girls 1.60 As) 4,00
4th Gr. Boys-6th Gr. Boys 5,08 48 10.5%
4th Gr. Boys-6th Gr. Girls 3.49 «52 6.71
4th Gr. Girls-5th Gr. Boys 4L.66 A 10.59
4th Gr, Girls-5th Gr. Girls 2,66 .39 6.82
4Lth Gr. Girls-6th Gr. Boys 6.14 46 13.35
4th Gr, Girls-6th Gr. Girls 4455 51 g,92
5th Gr. Boys-5th Gr. Girls 2.00 A48 417
5th Gr. Boys-6th Gr. Boys 1,48 54 2.74
5th Gr. Boys-6th Gr. Girls 11 .58 19%
5th Gr. Girls-6th Gr. Boys 3.48 .51 6.83
5th Gr. Girls-6th Gr. Girls 1.89 74 3.50
éth Gr. Boys-6th Gr, Girls 1.59 .60 2.65

*Not significant at the one percent level of confidence,
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IJI. COMPARISON OF BASKETBALL WALL PASS PERFCRMANCES

The mean scores for the basketball wall pass are shown in Figure 4,
There was a close parallel in mean score performances in this event, The
largest difference in the means comparison was between the fifth grade
boys and fifth grade girls. The boys mean for the three grades were
higher at each grade level than were those for the girls., The rate of
progression for thé boys and for the girls was constant from the fourth
grade to the sixth grade.

From the evidence in Table III, one comparison revealed there was
no significant difference between the meeans in this event. This com=-
parison was between the fifth grade boys and sixth grade girls (eritical
ratio 2.09). A critical ratic of this size was significant at the .05
level of confidence, therefore the significance of the difference
between the fifth grade boys and sixth grade girls' means was 95 times
out of 100 real and not due to chance.

The remaining c¢ritical ratios were significant at the .01 level
of confldence, The comparison of the sixth grade boys and fourth
grade girls (critical ratio 22,89) was the largest and most dignificant.

(Refer to Table III)
IV. COMPARISON OF STANDING BROAD JUMP PERFORMANCES

According to Figure 5 the comparison of mean scores in the standing
broad jump showed a rate of progression from the fourth grade to the sixth
grade for both sexes. Greater progress was made between the fourth and

fifth grades than between grades five and six, The boys' means were higher
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TABLE ITI

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE BASKETBALL WALL PASS

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERFNCES FRROR CF RATIO

THE
DIFFERENCE

4th Gr. Boys-4th Gr, Girls 1.53 .29 5.28
4th Gr. Boys-5th Gr. Boys 2,73 .30 9.10
4th Gr. Boys-5th Gr. Girls 1.14 .30 3,80
4th Gr. Boys-6th Gr. Boys 4.88 .29 16.83
4th Gr. Boys-6th Gr. Girls 344 .33 10,42
4th Gr. Girls-5th Gr. Boys 426 .30 14.20
4th Gr. Girls-5th Gr. Girls 2,67 .30 8.90
4th Gr, Girls-6th Gr. Boys 6.41 .28 22.89
Ath Gr. Girls-6th Gr. Girls 497 «33 15.06
5th Gr. Boys-5th Gr. Girls 1.59 31 5.13
5th Gr, Boys-6th Gr. Boys 2,15 .30 7.17
£th Gr. Boys-6th Gr. Girls .71 34 2,00%
5th Gr. Girls-6th Gr. Boys 3.74 30 12,47
5th Gr. Girls-6th Gr. Girls l2.30 o34 6.78
éth Gr. Boys-6th Gr. Girls 1.44 33 436

¥Not significant at the one percent level of confidence.
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than the girls' means for each grade level. The difference between
means of the fourth grade boys and fourth grade girls differ slightly

more than do the means for the boys and girls in grades five and six.
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FIGURE 5

MEAN SCORES OF STANDING BROAD JUMP

Boys Girls

Table IV showed four comparisons in the standing broad jump that
had no significant difference between the means, they were: fifth grade
boys and sixth grade boys (critical ratio 1.12), fifth grade boys and
sixth grade girls (critical ratio 1.18), fourth grade boys and fifth
grade girls (critical ratio 1.46), and fifth grade girls and sixth grade
girls (critical ratio 1.70). The mean difference between the sixth greade
boys and sixth grade girls revealed a critical ratio of 2.23 which could
be considered at the .05 level of confidence but not at the .01 level.

The most significant difference between the mean score perform-
ances for the paired groups was the sixth grade boys and fourth grade girls
with a critical ratio of 9.88 and the fourth grade girls and fifth grade

boys whose eritical ratio was 8,76,
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TABIE IV

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE STANDING BROAD JUMP

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERENCES ERROR OF RATIO

THE
DIFFERENCE

4th Gr. Boys-4th Gr. Girls .38 089 4e27
4th Gr. Boys-5th Gr. Boys A 089 4o49
4th Gr. Boys-5th Gr. Girls A3 .089 1.46%
4th Gr. Boys-6th Gr. Boys o5 .089 £ .62
4th Gr. Boys-6th Gr. Girls 29 094 3.09
4th Gr. Girls-5th Gr. Boys .78 .089 8.76
4th Gr, Girls-5th Gr. Girls 51 .089 5.73
4Lth Gr. Girls-6th Gr. Boys .88 .089 _?;88
4th Gr. Girls-6th Gr. Girls 67 094 7.13
Sth Gr. Boys-5th Gr. Girls 27 .089 3.03
5th Gr. Boys-6th Gr. Boys o1 .089 1.12%
5th Gr, Boys-6th Gr. Girls 11 094 1,18%
5th Gr. Girls-6th Gr. Boys W37 .089 4.16
5th Gr. Girls-6th Gr. Girls .16 .094 1.70%
6th Gr. Boys-6th Gr. Girls 21 094 2.,23%

%¥Not significant at the one percent level of confidence.
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V. COMPARISON OF SHUTTLE RUN PERFCRIMANCES

In the shuttle run the mean scores, shown in Figure ©, for the
boys and girls paralleled each otherthrough the three grades with the
largest spread being between the fourth grade boys and the fourth
grade girls., The boys' means for their respective grade levels were
higher than the girls of the same level.

The analysis of the critical ratios in the shuttle run &z showp
in Table V, revealed no significant difference for thresc compsrisons,
the fourth grade boys and fifth grade girls -.36é, and the fifth grade
boys and sixth grade girls -.43. TFor the mumber of studertis tested the

performance of these groups in the shuttle run cannot be classified &g
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¥Mean scores in reverse order.
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TABIE V

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE SHUTTLE RUN

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERENCES ERRCR OF RATIO

THE
DIFFERENCE

4th Gr, Boys-4th Gr. Girls -.48 <11 -l 36
4th Gr. Boys-5th Gr. Boys -3 .13 -3.31
4th Gr. Boys~5th Gr. Girls =04 11 - Jab%
4th Gr. Boys-6th Gr. Boys -.33 A2 6,92
4th Gr, Boys-6th Gr. Girls ~.37 .13 =2.85
4th Gr. Girls-5th Gr. Boys -.91 13 -7.00
4th Gr, Girls-5th Gr, Girls -.52 A1 -473
4th Gr. Girls-6th Gr. Boys -1.31 .12 =10,92
4th Gr, Girls-6th Gr. Girls -.85 .13 ~6.54
5th Gr. Boys-5th Gr. Girls -39 .13 -3.00
5th Gr. Boys-6th Gr. Boys 40 .13 ~3.08
5th Gr. Boys-6th Gr. Girls -.06 14 —43%
5th Gr, Girls-6th Gr. Boys ~-.79 W12 ~6,58
5th Gr, Girls-6th Gr. Girls ~e33 .13 ~RGL%
éth Gr. Boys-6th Gr., Girls PV ) .13 =3.54

¥Not significant at the one percent level of confidence.
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being significantly different because of the close relationship of their
performances. The critical ratio tabulated from the comparison of the
fifth grade girls and sixth gradé girls was -2,54 or approximately at the
.02 level of confidence,

The critical ratio of -10,92 was the result of comparing the sixth
grade boys and fourth grade girls, This was the most prominent compari-
son showing & clear significance far beyond the .0l level. The fourth
grade boys and sixth grade girls had a -2.85 critical ratio which indi-

cated the difference was significant at the .01 level,

VI. COMPARISON OF VERTICAL JUMP PERFCRMANCES

Figure 7 shows the mean sceores of the test groups in the vertical
jump. The boys' means were better than the girls' for each grade level,
There was a rate of progression in the mean scores from the fourth gradse
to the sixth grade for both sexes and the largest difference between the
means of boys and girls was in the sixth grade. The smallest spread of
means was between the fifth grade boys and the fifth grade girls. 1In
this event the rate of increase was more noticeable between the fifth
grade boys and sixth grade boys then it was between the fourth grade boys
and fifth grade boys.

Table VI shows that the fourth grade boys and fifth grade girls;
fifth grade boys and fifth grade girls, had identical critical ratios of
1,10, The fourth grade boys and fourth grade girls had a critical ratio
of 1,85 and the fourth grade boys and fifth grade boys critical ratio was
2,19, All these comparisons lacked the needed 2,61 for the .01 level of

confidence, however the latter comparison was significant at the ,05

level of confidence,
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The remaining comparisons reached the ,01 level. The fourth
grade girls and fifth grade girls (2.86) just met the requirement for
establishing the significant difference between means, The largest
critical ratio was registered by the comparison of the sixth grade

boys and fourth grade girls (9.29).

MEAN SCORES
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FIGURE 7

MEAN SCORES OF VERTICAL JUMP
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TABLE VI

CRITICAL RATIO OF PAIRED GROUPS BY SEX AND

GRADE FOR THE VERTICAL JUMF

COMPARED GROUPS OBSERVED STANDARD CRITICAL

DIFFERENCES FRRCR OF RATIO

THE
DIFFERENCE

Lth Gr, Boys-4th Gr. Girls 37 .20 1.85%
4th Gr, Boys-5th Gr. Boys 46 21 2,19%
4th Gr., Boys-5th Gr. Girls W23 W21 1,10%
4th Gr. Boys-6th Gr. Boys 1.86 24 7.75
4th Gr. Boys-6th Gr. Girls 1.83 24 7.63
4th Gr. Girls-5th Gr. Boys .83 21 3.95
4th Gr. Girls-5th Gr. Girls .60 .21 2.86
4th Gr. Girls-6th Gr. Boys 2.23 R4 9.29
4th Gr, Girls-6th Gr. Girls 2.20 24 92.17
5th Gr. Boys-5th Gr. Girls 23 21 1.10%
5th Gr. Boys-6th Gr. Boys 1.40 o224, 5.83
5th Gr. Boys-6th Gr., Girls 1.37 eR4 5.71
5th Gr. Girls-6th Gr. Boys 1.63 R4 6.79
5th Gr. Girls-6th Gr. Girls 1.60 24, 6.67
6th Gr. Boys-6th Gr. Girls .83 W27 3.07

#Not sifnificant at the one percent level of confidence.
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VII. PERFORMANCE STANDARDS FOR TEST ITEMS

BY GRADE AND BY SEX

To make an analysis of individual performance in the various
test items, a series of rating scales were developed. The rating
scales presented a method of assigning a grade to students by means
of interpreting raw scores.

Due to the variety of methods used to record raw scores (number
of times, feet and inches, seconds) it was not possible to compare
these unlike scores or to arrive at a composite score that would indi-
cate total ability in all the test items. To allow a comparison of
unlike raw scores and have a method that could be used in the future
to establish total ability, the standsrd or Z-score was developed.

Teables VII through XII are the achievement scales for the
various test items by grade and sex. Each Table presents the perform-
ance levels of poor, fair, good, excellent and superior and each level
may be interpreted by using either the raw or standard scores, See

Tables XIX through XXIV for standard scores.t

1Appendix C
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TABLE VII

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARD SCORES

FOR EACH TEST GROUP - SOCCER WALL VOLLEY

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERIOR
Lth Grade Boys Raw Scores Li=down 5=7 8-10 11-13 1lh-up
Standard Scores 29-down 30-L3 Lh=57 58-71 72-up
Lith Grade Girls Raw Scores Yi=down 5=6 7-10 11-12 13-up
Standard Scores 3Li=down 35«45 L6=65 66=T5 76=up
5th Grade Boys Raw Scores 6=-down 7=8 9-11 12-1L 15-up
Standard Scores 35=down 36l Li5=57 58~T0 Tl=up
5th Grade Girls Raw Scores S=down 6=T 8-9 10-12 13-up
Standard Scores 36=-down 37=4L45 L6=55 5670 71-up
6th Grade Bcys Raw Scores 6-down 7=9 10=12 13~15 16=up
Standard Scores  32-down 33-45 L6-58 59-T1 72-up
6th Grade Girls Raw Scores G=down 6=5 9=11 12«1l 15-up
Standard Scores 32=down 33=l; L5-56 5768 69-up

1€
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TABLE VIII

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARD SCORES

FOR EACH TEST GROUP - VOLLEYBALL WALL VOLLEY

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERIOR
Lith Grade Boys Raw Scores 0 1-3 L=6 7=-10 11-up
Standard Scores 36=down 37=L6 ;7+55 56-68 69=down
Lith Grade Girls Raw Scores 0 1-2 3-5 6-9 10-up
Standard Scores 38=down 39=L45 L16=56 57-70 T1l=up
5th Grade Boys Raw Scores 0 1-5 6H=11 12=16 17-up
Standard Scores  32-down 33-43 Lli=56 57=67 68-up
5th Grade Girls Raw Scores 0 1-4 5=9 10-13 1h~up
Standard Scores 35=down 36=h5 L6=57 5847 68-up
6th Grade Boys Raw Scores 1-down 2=7 8-13 14-18 19-up
Standard Scores 32-down 33=lh 1,5=57 58-68 69=up
6th Grade Girls Raw Scores 0 1=5 6-11 12-17 18«up
Standard Scores 3L=down 35=LkL 556 57-68 69-up
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TAELE IX

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARD SCORES

FOR EACH TEST GROUP - BASKETBALL WALL PASS

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERIOR
lith Grade Boys Raw Scores 9~down 1012 13-15 16-18 19-up
Standard Scores  3lj-down 35-L6 L7-58 59-69 T0-up
hth Grade Girls Raw Scores T=-down 8-10 11-13 1h=16 17-up
Standard Scores  32-down 33-Lh 45-56 57-68 69-up
5th Grade Boys Raw Scores 11-down 12-1l 15-18 19-21 22-up
Standard Scores  32-down 33=ll u5-58 59-69 70=up
S5th Grade Girls Raw Scores 9=down 10-13 14~16 17-19 20=-up
Standard Scores  32-down 33=L6 Y756 57-67 68-up
6th Grade Boys Raw Scores 1l-dowm 15-17 18-20 21=22 23-up
Standard Scores  3L-down 35=Ué 7-59 60=67 68-up
6th Grade Girls Raw Scores 12-down 13-15 16-18 1922 23-up
Standard Scores 3L=down 35«45 L6655 56-69 T0-up

€€
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TABLE X

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARD SCORES

FOR EACH TEST GROUP - STANDING BROAD JUMP

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERIOR
Lth Grade Boys Raw Scores¥ 31 3%~down Jrpnapron Lr3n.gign  giinagign 5ton.up
Standard Scores 28~down 29=h); L,5-59 60=70 71-up
Lth Grade Girls Raw Scores 2'11"=down 3rona3tgn 3ronu)iten jrm.pign Stén-up
Standard Scores 29-down 30-L2 43-55 56=70 71=up
Gth Grade Boys Raw Scores 31 7"=down 318u-)ron hrémgilm  Ciou_bton 6! 3"up
Standard Scores 26-down 27=40 L1-56 57=70 71-up
Sth Grade Girls Raw Scores 3th"-down 315u.]y 1 3n hihmagtiw  Ciou_410M 6t1M-up
Standard Scores 29-down 30-0l 1558 59-73 Th-up
6th Grade Boys Raw Scores 3t8n-down 3tgn_) 16 Lhryn-ctgn  cignlgrn 615"-up
Standard Scores 26-down 27=h0 1155 S7=T1 T2=up
6th Grade Girls Raw Scores 315 -doun 3rénalr)n Lronagean gr)n_gron 61 3r-yp
Standard Scores 29~-down 30=lil; li5-58 59.72 73-up

#Raw score ranges recorded in terms of feet and inches,
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TABLE XI

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARD SCORES

FOR EACH TEST GROUP ~ SHUTTLE RUN

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERIOR
lith Grade Boys Raw Scores#  15,5-up 15. =1l 1L,3-13.,2 13,1-12,1 12,0-down
Standard Scores 3l-down 32-43 =56 5768 69-up
Lith Grade Girls Raw Scores 16.1-up 16.0=11e9 1he8~1347 13,6~12,5 12.li=down
Standard Scores  3l-down 32=43 Lli=55 56-67 68-up
5th Grade Boys Raw Scores 15.4=-up 15¢3=1hel  1Le0=12,7 12,6«11,3 1l.2=-down
Standard Scores  32~down = 33«43 lily=55 56~68 69-up
Sth Grade Girls  Raw Scores  15.6-up 15.5=1kolt  1h43-13¢1  13.0-11,9 11.8-down
Standard Scores  32-down 33-43 L11=56 57=568 69-up
6th Grade Boys Raw Scores 1l ¢8-up 1he7=13e6 13.5-12,3 12,2=11.1 1140-down
Standard Scores  32-down 33-13 L1=56 57=67 68=-up
6th Grade Giris Raw Scores 15,L~up 1543=1hs1  1L40-12.,8 12,7-11.4 11.3-down
Standard Scores  32-down 33-43 L1-58 5668 69=-up

#*Note - Raw scores in reverse order due to the time factor {in seconss)} in this event,
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TABLE XII

PERFORMANCE STANDARDS IN TERMS OF RAW AND STANDARDS SCORES

FOR EACH TEST GROUP - VERTICAL JUMP

TEST GROUP POOR FAIR GOOD EXCELLENT SUPERICR
Lth Grade Boys Raw Scores# 61-down TH=9! 10m-11" 12n=13n 1r=up
Standard Scores  3l-down 3249 50=60 61-72 73-up
Lith Grade Girls Raw Scores 6M=down 7n.8n on.] O 1in-32n 13"-up
Standard Scores  33-down 3L=L5 L6=57 58=69 70=-up
5th Grade Boys Raw Scores T"-down gn.gn 10n-11% 12n.1 3" 1hM=up
Standard Scores  35=-down 36=L6 L7=57 £3-68 69=up
5th Grade Girls Raw Scores 6"=down T"=gn 10"=111n 12n.13n 1L%-up
Standard Scores  32-down 33=47 48-58 Egmbh 69-up
6th Grade Boys Raw Scores T=down gn.10om 1in-13n 1hr=18n 17%-up
Standard Scores  32-down 33=U5 14658 55-T1 72-up
6th Grade Girls Raw Sceres T"-down gn-gu 10r=12n 130.1he 15"-up
Standard: Scores  3L=-down 5=-58 5Li=63 69-up

35=Lk

*Raw Score ranges recorded in terms of inches.
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CHAPTER V

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary. The purpose of this study was to measure the motor skill
performance of 850 boys and girls in the fourth, fifth and sixth grades
of four Kalispell Public schools by using six of the seven items from
the Latchaw study.

A review of the literature indicsted that motcr ability measure-
ment was not & recent development in physical education. The use of
motor skill performance tests to measure student achievement had been
used since the early part of the 1900'3, This area of measurement was
improved upon by the works of Brace, McCloy, Neilson and Cozens, and
Larson in their studies. However, the majority of the motor skill tests
developed and standardized in the past half century were carried out at
the college and high school level. Because the survey of the litera-
ture indicated that little had been done in measuring motor skill per-
formance of intermediste grade students and since motor skill tests are
effective meens of measuring and classifying student abilities, grading,
predicting achlievement, and evaluating & physical educetion program, at
any grade level, the investigator found that additional research was
needed.

Of the three levels (basic elements, fundamental skills, and
sport skills) which are needed to measure motor skills, only the level

of fundamental skills was used. Six of the seven motor skill test items
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of the Latchaw study were selected since they included the basic skills
of running, jumping, striking, throwing, catching and kicking, Another
reason for using selected Latchaw test items was the fact that most of
the statistical criteris were satisfactorily met and were economical in
terms of time; space and equipment. The selected items were as follows:
soccer wall volley, volleyball wall volley, basketball wall pass, stand-
ing broad jump, shuttle run and vertical jump.

To determine a valid method of rating individual motor skill
rerformance in these elementary grades it was first necessary to ascer-
tain the amount of difference that existed between the performance
abilities of the population tested by grade and by sex, After estab-
lishing this difference it would then be possible to establish the
needed rating scales,

The critical ratio technique was the method employed to find the
significant differences in motor skill performance between students by
grade and sex, The ,01 level of confidence was the standard used to
determine if the difference between paired groups was real or due to
chance, After the differences were determined, rating scales were estab-
lished for the purpose of analyzing individual performance in the test
items, These scales presented a means of assigning a grade to each
student by interpreting the raw scores which were arranged into classi-
fication limits (categories) of péor, fair, good, excellent and superior.

Standard scores were also computed since they offered an availsble
means of translating raw scores into comparable units.

In the analysis of the soccer wall volley performances, there

was evidence of progression in the mean scores from grades four to six
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for both sexes., The least significent difference was shown in the mean
scores between the fifth grade boys and sixth grade girls, Two ccmpari-
sons, fourth grade boys and fifth grade girls, sixth grade boys and
sixth grade girls reached the .02 level of confidence, The rest of the
comparisons were more significant,

The volleyball wall volley test item showed & greater rate of
progression in mean scores for the boys and the girls from grades four
to five than it did for the boys and the girls from grades five to six.
Only one comparison showed no significant difference between mean per-
formances (fifth grade boys-sixth grade girls), the remainder of the
differences were significant.

In the basketball wall pass the rate of progression was &s constant
for the boys as it was for the girls from the fourth grade to the sixth
grade. The comparison of the fifth grade boys and sixth grade giris,
as previously found in the soccer wall volley and volleyball wall volley,
again revealed the least significant difference of the paired groups.

The mean scores for the boys and girls in the standing broad
jump paralleled each other with the boys having higher mean scores than
the girls, However, in the wvertical jump, while the rate of progression
was evident from the fourth grade to the sixth grade for both sexes,
there was a greater increase between the mean scores of the fifth grade
boys and sixth grade boys than between the fourth grade boys and fifth
grade boys.

The standing broad jump and vertical jump had fewer comparisons
reaching the .0l level than any of the other events., It was interesting

to note that the sixth grade boys and sixth grade girls' comparison failed
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to reach the necessary critical ratio requirenent in the standing broad
jump, while in the vertical jump the fourth grade boys and fourth grade
girls and the fifth grade boys and fifth grade girls compsrisons showed
no real difference in their performances,

In the shuttle run, the proéression of mean scores was indicated
for the boys as well as for the girls from grade four through six.

Three comparisons, fourth grade boys and fif'th grade girls, fifth grade
girls and sixth grade girls, fifth grade boys and sixth grale girls were
not considered to be significant at the .01 level., In this event ithe
comparison of the fourth grade girls and sixth grade boys revealed fov
the sixth time a clear significance between mean perfermaaces,

Evidence from the findings in this study showed that; (1) 16 out
of 90 possible comparisons had insignificant critical ratios, (2} the
boys'! scores were better than the girls® scores for each grade level
and in each test item, (3) the sixth grade boys' performance as compared
with those of the fourth grade girls showed the greatest significant dif-
ference in every test item, (4) the mean scores were progressively higher
in each test item from grades four to six for the boys as well as the
girls, (5) the various groups did not vary as much in jumping ability as
in the other test items, (6) in five of the six test items there were
fewer significant differences between the performances of fifth grade

boys and sixth grade girls than was found between any of the other paired

groups,
L
Conclusions. It can be generally concluded in this study that

most of the evidence supports the hypothesis that a significant differ-

ence in motor skill performance does exist between boys and girls of the
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fourth, fifth and sixth grades.

From the population tested in this study, some specific con-
clusions can be made; (1) rsting scales for each grade and sex group
should be established because only 17.7% of the paired groups failed
to reach the necessary .0l level of confidence, (2) the rate of
progression from grade to grade in all the test items implies that
a quallity program of physical education is being offered to the stu-~
dents at all three grade levels, (3) the boys scored higher than the
girls in each test item and in each grade and achieved a higher level
of motor skill performance, (4) there is an indication of stability
of leg power development at these grade levels, (5) the fifth grade
boys and sixth grade girls reached approximately the same level of
achievement in five of the six motor skill test items used in this
study.

Recommendations

l. A continuocus program of motor skill measurement be under-
taken as a means of evaluating pupil progress at the various grade
levels,

2, That a study of achievement of groups and individuals in
the various motor skills components be completed to provide the
teacher with an analysis of the specific needs of the students.

3. That a study be conducted to determine if the factors of
age, height and weight or the factors of grade and sex are the most
satisfactory means of equating groups for rating achievement in motor
skills,

4o A composite score be obtained to establish a means of

rating total motor ability.
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5. Comparative studies need to be carried on at these grade
levels to determine the statistical validity of the test battery end
specific test items,
6. A standardized test of motor ability with national norms
adapted to the ability of boys and girls in grades four, five and
six should be developed to evaluate pupil achievement, teaching effec-

tiveness, and program content.
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APPENDIX A, TEST DIRECTIONS FOR ASSISTANTS AND STUDENTS

The general procedure used to inform the assistants and their
preliminary instruction periods and the students prior to the adminis-
tration of the test items was as follows: a verbal explanation of the
test item was given, a short demonstration wass conducted, and, finally,
time was allowed for the assistants and students to ask questions

regarding the administration of the test itema.
SOCCER WALL VOLLEY INSTRUCTICKS

Purpose (to be read to the assistants and students): To messure the
student's ability to kick a soccer ball,
Equipment (to be made known to the assistants): Regulation soccer ball,
and stop watch.

Markings: On a flat wall space, mark a target 4 feet wide by
24 feet high which extends to the floor. Mark a similar ares on the
floor which extends from and is parallel to the target, The 4 foot line
ferthest from the target 1s extended 1 foot on each side and becomes the
restraining line.

Test Item Instructions (to be read to the assistants and students):

The ball is placed behind the restraining line. On a signsl "Go" the
student repeatedly kicks the ball into the target area, and as it re-
bounds he continues to kick it until the command "Stop" is given, If
the ball gets ocut of control, the ball is retrieved and brought back to
the restraining line and started again, If the ball stops within the

rectangular floor target area the student must remove the ball by using
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the foot, otherwise hands may be used to retrieve or plece the ball,

To constitute a fair hit, the ball must be kicked from in back
of the restraining line, and must land between the lines that bound
the wall target, Line balls are not fair hits.
Scoring (to be read to the assistants and students): One point is given
for each successful hit. The student is given a short practice trial.
After the practice trial, four fifteen second trials are ziven. The
total number of points is recorded for each trial. The best of the four

trials is the final score for the test.

VOLLEYBALL WALL VOLLEY INSTRUCTIONS

Purpose (to be read to the assistants and students): To measure the
student'!s ability to strike or volley & volleyball with the hands,
Equipment (to be made known to the assistants): Regulation volleyhail,
and stop watch,

Markings: On a flat wall space, mark a target area 8 feet wide,
4 feet high at a distance 3 feet from the floor. A restraining line
8 feet long is drawn on the floor 4 feet from the wall and parallel to
the target,

Test Ttem Instructions (to be read to the assistants and students): The

student stands at any position behind the restraining line., On the
signal "Go™ he tosses the ball against the wall target and continues to
strike or volley the ball repeatedly against the wall. The ball may be
tossed against the wall when it is necessary to start it again., When~
ever the ball gets out of control the student may retrieve the ball,

come back to the restraining line and continue striking the ball against
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the wall until the command, "Stop" is given.

A successful hit must be clearly volleyed into the target area
from behind the restraining line., The ball must be volleyed or struck
with the hands and not thrown or pushed in order to score a point.
Line balls do not count.

Scoring (to be read to assistants and students): One point is given
for each successful hit. The student is given a short practice trial,
After the practice trial, four fifteen second trials are given., The
total number of points is recorded for each trial. The best of the

four trials is the final score for the test.
BASKETBALIL WALL PASS INSTRUCTIONS

Purpose (to be read to the assistants and students): To measure the
student's ability to throw a basketball successfully into a given largeth.
Equipment (to be made known to the assistants): Regulation basketball
and stop watch,

Markings: On the wall, mark a target 8 feet wide, 4 feet high
at a distance 3 feet from the floor., A restraining line & feet long is
drawn on the floor 4 feet from the wall and parallel to the target.

Test Item Instructions (to be read to the assistants and students): The

student stands at any position behind the restraining line. On the
signal "Go™ he throws the ball against the wall target in any manner he
chooses, and continues successive throws until the signal "Stop" is
given,

A successful throw is one that is thrown into the target and is

made from behind the restraining line, ILine balls do not count., The
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ball may be caught on & bounce and need not be caught from the rebound
off the wall in order to constitute a successful throw.

Scoring (to be read to the assistants and students): One point is
given for each successful throw. The student is given a short practice
trial. After the practice trial, two fifteen second trials are given.
The total number of points are recorded for each trial. The better of

the two trials is the final score for the test.
STANDING BROAD JUMP INSTRUCTIONS

Purpose (to be read to the assistants and students): To measure the
ability of the student to jump for distance from a standing position.
Equipment (to be made known to the assistants). Open area for jumping,
measuring tape and a take off line,

Test Item Instructions (to be read to the assistants and students):

The student stands with both feet (toes) touching the restraining line
that marks the take off area, and from this standing position jumps as
far forward a&s he can, Arm swing is allowed but any preliminary move-
ment must be executed with some part of both feet in contact with the
take off ares.

Scoring (to be read to the assistants and students): The student is
given three successive trials and measurement is recorded in feet and
inches. The distance is measured from the take off line to the nearest
contact made on the landing. (This is usually to the first heel mark
made on landing, but if the subject loses balance, falls backward and
catches himself with his hand or body, the mark nearest the restraining

line is used in measuring the distance of the jump). The best of three

trials is the score for the test.
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SHUTTLE RUN INSTRUCTIONS

Purpose (to be read to the assistants and students): To measure the
student's ability to run rapidly between two given marks, necessi-
tating quick stops and changes of direction.

Equipment (to be made known to the assistants): Stop watch, calibrated
in 10th of seconds.,

Markings: Two 12 inch lines are marked on the floor, parallel
to each other and at a distance of 20 feet apart., Beyond each line
there should be an area that is free from obstruection to give the run-
ner an opportunity for checking his speed on the furns and finish ths
run with a dash across the finish line.

Test Item Instructions (to be read to the assistants and students):

The student stands with the toe of his forward foot on the starting linse.
On the signal "Go"™ he runs to the opposite line (or behind it) with one
or both feet and comes back to the starting line. This constitutes one
trip., The student does not stop but continues to make three trips or

a total of 120 feet. If the student fails to touch the line he 13 stopped
and no score is recorded. Each student will be given a short rest
period between trials,

Scoring (to be read to the assistants and students): The time is re-
corded in 10th of a second from the start of the shuttle run to the
crossing of the finish line (also starting line) upon completing the
third trip. Two trials are given. Each trial score is recorded and the

better of the two trials is the score for this test item.
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VERTICAL JUMP INSTRUCTIONS

Purpose (to be read to the assistents and students): To measure the
ability of the student to jump for height from a standing position.
Equipment (to be made known to the assistants): A vertical jump board
calibrated in inches attached to the wall or suspended from a horizon-

tal bar.

Test Item Instructions (to be read to the assistants and students):

The student stands with both feet on the floor under the vertical jump
board and reaching upward with one hand he touches the board, this is
recorded as the "standing reach"™. The student jumps from a stationary
position and touches the board as high as possible., He may jump from
a crouch position but cannot take any steps or preliminary bounces,
Scoring {to be read to the assistants and students): Three jumps are
allowed and each jump is recorded. The final score is the difference
in inches between the height of the reach and the height of the best

Junmp,
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APPENDIX B - SCORE SHEET

NAME GRADE SCHOOL
AGE WEIGHT
TRIALS
TEST ITEM
2 3 L BEST COMMENTS
SCORE
SOCCER WALL

_ VOLLEY (TIMES)

VOLLEYBALL WALL
VOLLEY (TIMES)

BASKETBALL WALL
PASS (TIMES)

STANDING BROAD
JUMP (FT. - IN,)

SHUTTLE RUN
( SECONDS)

VERTICAL JUMP
(INCHES)
STANDING REACH
(INCHES)
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APPENDIX C. TABLES OF STATISTICAL DATA AND TABLES OF STANDARD

SCORES FOR EACH TEST ITEM

TABLE XIII

SOCCER WALL VOLLEY DATA

GROUP NUMBER RANGE MEAN STANDARD STANDAED
DEVIATICN EKRROR
Lth Grade Boys 1Lk 3-15 933 2015 .18
Lth Grade Girls 1L3 2«1k 7489 1.98 17
5th Grade Boys 136 Lh-16 10,12 2027 o19
5th Grade Girls 176 3-1k 8ol 2,0% .15
6th Grade Boys 152 5.18 10,92 2.28 .18
6th Grade Girls 116 6-16 10.19 2,18 +23
TABLE XIV

VOLLEYBALL WALL VOLLEY DATA

GROUP NUMBER RANGE MEAN STANDARD STANDARD
DEVIATION ERROR
lith Grade Boys 1Ls 0-17 509 3616 026
Lth Grade Girls 152 0-12 4403 2479 «23
Sth Grade Boys 150 1-20 8.69 Le52 037
5th Grade Girls 168 1-20 6.69 L.06 .31
6th Grade Boys 140 1-20 10.17 LeT76 L0
6th Grade Girls 119 O=22 8.58 11,90 s

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



5k

TABLE XV

BASKETBALL WALL PASS DATA

GROUP NUMBER  RANGE  MEAN  STANDARD STANDARD

DEVIATION ERROR
hth Grade Boys 149 T=20 13474 2457 sl
Lth Grade Girls 152 7=-18 12.21 2451 «20
Sth Grade Boys 152 10-23 16,17 2,70 022
Sth Grade Girls 170 9=23 1L.88 283 022
6th Grade Boys 11 13-2L 18,62 2437 «20
6th Grade Girls 121 1123 17.18 24,85 26

TAELE XVI
STANDING BROAD JUMP DATA

GROUP NUMBER  RANGE  MEAN  STANDARD STANDARD

DEVIATION ERROR
Lith Grade Boys 147 31316117 },63 «69 #06
Lth Grade Girls 147 31-5110" L.25 o7k .06
5th Grade Boys 146 316t 5603 o7l .06
Sth Grade Girls 157 312n-615" 1,76 o73 <06
6th Grade Boys 12 31on618r 5,13 71 206
6th Grade Girls 125 3r3mbrn 1,92 77 <07
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TABLE XVII

SHUTTLE RUN DATA

GROUP NUMBER RANGE*  MEAN STANDARD STANDARD
DEVIATION ERROR
Lith Grade Boys 151  1647=12.0  13.75 <93 .08
lith Grade Girls 161 1649-12.2 14,23 «95 .08
Sth Grade Boys 143 16.1-11,0 1332 1.15 .10
5th Grade Girls 155  1647=11.5  13.71 1,02 .06
6th Grade Boys g 15.8-11.1 12462 1.04 .09
6th Grade Girls 119 1646=1143 13,368 1.11 «10

#Note -~ Range is in reverse order.

TABLE XVIII

VERTICAL JUMP DATA

GROUP NUMBER RANGE MEAN STANDARD STANDARD
DEVIATION ERROR
Lth Grade Boys 145 S-1h 10.07 1.72 o1l
Lth Grade Girls 152 S-1l 9.70 1.67 ‘ o1l
Sth Grade Boys 150 7-17 10.53 1.81 215
5th Grade Girls 164 L=15 10,30 1.93 .15
6th Grade Boys 142 7-18 11.93 2.28 .19
6th CGrade Girls 119 6=16 11.10 2.05 19
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TABLE XIX

STANDARD SCORES BY GRADE AND SEX - SOCCER WALL VOLLEY

RAW SCORES Lith GRADE lith GRADE | 5th GRADE 5th GRADE | 6th GRADE 6th GRADE

(TIMES) BOYS GIRLS BOYS GIRLS BOYS GIRLS
Z~SCORES 7=-SCORES 7Z~-SCORES Z~SCORES Z-3CORES Z-SCORES

18 - - - - 81 -

17 - - - - 77 -
16 - - 76 - 72 73
15 76 - T - 68 69
1L 72 al 67 76 6ly 65
13 67 76 63 71 59 61
12 62 1 58 66 55 57
1 o8 66 5k 61 50 53
10 53 61 L9 56 L6 L9
9 L8 56 L5 51 12 L5

8 Ll £l b1 L6 37 11

7 39 1i6 36 2 33 37
6 35 L0 32 37 28 33

5 30 35 27 32 2l -

L 25 30 22 27 - -

3 2 25 - 22 - -

j —
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TABLE XXIII (Continued)

RAW SCORES ith GRADE Lith GRADE 5th GRADE Sth GRADE 6th GRADE 6th GRADE
(SECONDS) BOYS GIRLS BOYS GIRLS BOYS GIRLS
Z=SCORES Z-SCORES Z-SCORES Z~SCORES Z~-SCORES Z=SCORES
16.4 22 28 23 2l - 23
16,5 21 27 - 23 - 22
16.6 20 26 - 22 - 21
16,7 18 25 - 21 - -
16.8 - 21.]. - - - -
1649 - 23 - - - -
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