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ABSTRACT

The purpose of this study-was to assess the motor
fitness level of boys and glrls in the lower elementary
grades and to differentiate the motor fitness level of boys
qand girls placed in a pre-first class with boys and girls
‘placed in a regular first grade. The subjects (N=187) used
In thils study were from Perry Browne Elementary School in
Norwich, New~York.

The subjects consisted of 108 boys and 79 girls
ranging in age from seven to 10 years of age. Each subject
was tested in terms of their motor fitness level through
balance, grip strength, run, flexibility-in the back and
wrist, and modified push-up items. Eagh subjJect was tested
individually.by one tester. Only one test was administered

to each subject during a single test period.

The*méan'séorés'pfLeacégof the subjebts %h seven’
test 1tems were computerized and analyzgd*along with the
age, height -and weight of each subject.‘ A grand ;ean score
was computed for each sex, grade classification and the
year in which the subject began school, elther 1971, 1972,
or 1973. Analysls of varilance tables were completed in

order to illustrate the source of variation and if any

effect resulted on each. of the seven test items and on the




age, height and weight measurements.

‘As a restlt of the analysis.of variance, the null

hypothesis, that no significant difference in the motor.

fitness level of boys and girls placed in a pre-first grade

s T

with boys and girls place in a -régular: first grade, was

rejécted.

students
than the

300=yard

THe conclusion was made that regular first grade
performed better on six of the seven test items
pre-first grade children. The exception was the

run test item in which the pre-first children

performed better than the regular first grade students.

Therefore, it was concluded that the difference in the

motor fitness level of pre-first grade children and regular

first grade children was statistically significant.
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Chapter 17
INTRODUCTION

Throughout ﬁhe years, the necessity of educa£ing
each individual for optimum development and success in life
has existed. Numerous advancements in the areas of sciénbe,
.Andustry, medicine and ‘education indicate man's quest for
knowledge as well as:'his ability to improve himself and his
en&ironment. For example, the changes made in styles of
trgnéporﬁation, kinds of machinery, operational procedures
in medicine and methodologies of'educating people represent
. a combination of time, personnel, and knowledge necessary to
bring about such accomplishments. Therefore, education i;

not only of paramount importance“ﬁo every individual, but,

T T G TETR g
- ;
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.process for progress to be-attained. ~

Various trends in history 11Tustrate differenp

-

émphasés placed on education. The sequence of events
throughout the years evoked people's awareness to the
changes %aking plaée‘and required their opinions to be: form-
ulated and expressed. These impressionable -circumstances

of the past. include the effecté of survival in the New

World; the striving ‘for freedom during the War of Independ-

ence and Civil War,; the pppulationis move to the cities for

1
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wealth, prestige. and a new life; the Depression that
quught‘unemployment to some and fortune.to‘others; and
finally, the government's influence on education due to
the school's being-used to shape those people who would
serve the ﬁa@ional purpose and ignore those who rebelled
against such procedures. Consequently, more and more
emphasis and‘rgsponsibility was placed on education so :that
every individuai‘grew-ghg &evélopéd Po hié fullﬁ%tywithgthe‘
timés and was successful as a resulﬁ:

As times have changed, so have vafious;émpﬁasés on
education: The demands placed on education throughout
progressed from the role of a social outlet in the 1600s
to a way of developing an inteliﬁgent repuplic during the
1700s to a symbol of prestige during‘the 1800s ana finall&;
in’the rapidly changing'ﬁimeé df the 1900s, an'gmphasis was
- placed oq’ﬁhe quality of education through consideration of
the individual child and how "the ongoihg”process of educa-
tion must consider the unique differences existing among
individuals'in order to facilitate growth and development !

In today's era, a éhirﬁ spends a‘miﬁimumlof twelve

years of formal education. Within this span of time Kagan

AF

flﬁ:S)leiﬁétrates:

We want children to display certain behaviors in
school, #* % . we also insist that -children learn the
language and number skills that are pre-requisites for
the study of technical vocations, as well as for the
filling out of tax forms. -In addition, we want every
child: to expect ultimate success in a problem if he
invests reasonable effort. The child must come to

“




believe that he will learn a new talent if he tries.
Finally, we want children to be motivated to perfect

- -

their abilities and to develop new ones. '~ -

Combining the vast numbers of childreh to beAedu-
cated with consideration given to the complexities existing
within each child results inAthe need for extensive research
to provide‘effective methods of educating the individual
child. Suéh methods must include physical, motor, speech,
emotional, social, and moral development within its.
educational ijectives. Moreover, it is of the utmost
importance to begin the educational process during a child's
formative years which encompass kindergarten thru sixth
grade.

Numerous ways and means of promoting. growth and
development in the elementary school child are included in
mental, socdial, emotional, and physical concerns. More
specifically, the importance of physical activity in early
childhood gives the boy and girl the opportunity to develop
control over the different muscles of the body through per-
formance and kilowledge- of motor skills;, which further
‘enhances his self-esteem, his ability to Interact with
others, and his“emoﬁiohal well—being Thus, the physical

at

educator has a responsiblllty to develop the repertoire of

. é - '!, -y

skills and enhance-his background for knowing "how" and
"why" to facilitate successful performehce, N
In recent years, physical educators have become

increasirigly interested in understanding how children learn.




Bayley and Espenschade (27:562) have pointed out that:
~Attention has been focused primarily on studies of
thé early stages of neuro-muscular development, on-
studies of age changes and developmental sequences 1n
motor coordinations and on the standardizations of tests
of motor skills.
Seils (57:24l4) indicated that:

The. major portion of research work done in motor
development has been confined to children under filve
years of age and to the pre-adolescent and adolescent
level

and concluded that "knowledge concerning the factors which
influence motor performance:of.children during the primary
school years 1s limited." Glassow (37:426) .noted that
"observation of motor performance of children in early
school years are limited . . ." and that:

Study of motor performance in early school years
is needed not only for understanding children of these
‘ages but for understanding motor development through-
out: the years of physical growth.

The progress that has been gained in the understand-
ing of the factors underlying motor performance have been
noted. ‘The physical characteristics and motor traits con-
sidered to contribute to the learning of motor skills are |
body build; height and weight, strength, endnrance, flexi-
bility, ‘-balance, and coordination; reaction, movement and
reflex times; and kinesthesis. However further understand—
ing of physical growth and motor performance and, thelr'$i
relationships is needed. This knowledge would benefit the
physical :education teacher'éﬁabilitygto‘eﬂfectiYely"

I3




physically educate the school children through motor fit-
ness measurement and/or evaluation of the pupils in school
as well as substantiate the effectiveness or lack of effec-

tiveness of a school's physical education program.

Statéement .of Problem

The purpose of this study was to assess the motor
fitness level of boys and girls in the lower elementary
grades and to.differentiate the motor fitness level of boys
and girls placed in a pre—fifst class with boys and girls

placed in a regular first grade.

Scope of Study _

The scope of this study included 108 boys and 79
girls ranging in age from 7-10 years in the pre=first; post-
first, firét,‘éecond,,and third grades at Perry Browne Elg—
mentary School in Norwich, New York. The students were

i
placed in their respective classes at the beginning of the
school year according to readihg ability and were tested

»rduring-their physical education class period. Data were

collected during a 12-week period in the Spring of 1975.

Major Null Hypothesis

There will. be no Significant difference in the
‘motor fitness level of boys and girls placed in a pre-first

grade with boys.and girls placed in a regular first grade.

Minor Hypotheses

1. No significant differences will exist in the,

“
12
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motor fitness level of boys in the pre-first, and regular
first grade levels:

2. ﬁq significant differences will exist in-the
motor fitness level of girls in the.pre-first, and regular
first grade levels.

3. No significant difference will exist in the
motor fitness level of boys and girls in the pre-first
grade with boys and girls in the regular first grade.

L, 'No significant difference will exist in the

motor. fitness level of boys and girls in the pre-first and

"regular first grade levels starting school in the years of

1971, 1972, and 1973.

"Definition of Terms

In order to understand and clarify the meaning of
terms used in this study, the following definitions are

given:

1. Arm-flexion on the back. "The test used to
measure the subject's ability to place the hand as far up
the back as possible in a hammer:*lock position while the

subject stood at attention with the thumb and forefinger

~ .
L

placed: on ﬁhe 1@@6?5} crest: of Eﬁe iligm, the wrist s%raight,
and the -feet-apart enough to givexsolid stance. l

-2, -Balance. The Eest usedtéo heasu;e the ‘Subject's
ability to hold one foot lengthwise on a stick as long as

possible up to 60 seconds.

3. Body build. .An individual's physical structure.




4, Coordination. An ability to perform & skilled

movement pattern; an ability to perform hand-eye and foot-
eye tasksrsuch as kicking, throwing, striking, etd.

5. Development. This reférs to the relative

stability which an individual achieves as a result of the
processes.of heredity and environment being taken together.
It is-a slow and continuous process progressiné from the
simple to more complei, requiring an .increase in differen-
tiation'and integration of all aspects of the organism. )
6. Growth.. This refers: to the physica} and bidolog-
ical changes that naturally evolve in the development of an
.individual. An increase in size and structure.
) 7. Endurance. An individual's ability to maintain

'a’ moderate energy output over an extended duration of time.

8. Flexibility. The range of movement of a joint.

9. Grip Strength. The test used to measure the

subject's ability to squeeze the, dynamometer with the hand
‘forming a sweeping arc downward ‘and the elbow sligh%ly bent.

10. Learning. The relatively permanent‘changevin
4perfbrﬁance or behavioral potential resulting from practice
or past experience in the situation.

11. Maturity. The end of-growth and development.
The completign of structural changes and attdinment of capa-
city to function physically and mentally in ; manner” -charac-
teristic of normal adults. '

12. Motor Ability. An indication of ‘présent




-

athletic ability. It denotes the immediate state of an .
individual to perform in a wide range of motor skills.

13”“ Motor Fltness This refers-to many of the

qualities assumed "to be included in physical fitness and
motor ability. .

14. Motor Skills. This refers to muscular move-

ment or motion of the body required for the successful exe-
.cution of a desired act with efficiency~and effectiveness.

15. Motor Performance. AA.temporary occurrence,

fluctuating from time to time because of many potentially

operating variables.

16. Physical Fitness. The ability to perform.a

given task and having those physical quslified developed
t6 the -extent demanded by the task.

17. Push-ups. The test used to measure the sub-
ject's ability to ‘lower the body toward the front édge of
a wooden bench so that the upper chest,tpuched the near
edge of the bench, and then raise to a straight-arm position
and the motion"® was performed as many tlmes as poss1b1e‘
’ 18.‘ Run .- The test-uséd to- measure the subJect'
ability to run the length of the course: (100 yards).three

times in the style‘of a shuttle run.

— s [ —

19- WellS"Slt,and Reach*‘_The testf used t0o° measure~

the subJect's ability to sit on the floor, with the knees
straight ‘while bouncing three times ‘reaching fbrwarq along

the. measuring scale and on the fourth bouhce, reaching as

%

A
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far forward as possible and holding the position for two
seconds.

20. Wrist Flexion and Extension. The test used to*

measure the subject's ability to move the fist upward and

backward in an arc as far as possible while in a sitting

e = " = -

position in‘;:standé?d%énﬁ?%éiﬁf@ifﬁffﬁgzggﬁi}§£é§i§§5;Mghe

forearm restihg on the chair ‘arms, the fist doubled and
extended beyond the chair arms-, and the palm of the hand
measured turned up with the instrumenﬁlfastened to the

thumb side of -the fist.

Limitations

This study began with the decision that everyone ‘had
the chance to participate-and selection of any one subject
did an influence s§1ection of other subjects. Howevér,
limitations resuited:

* N A-doss df~supjeCtSfr§$u¥th as four students

i

.moved awayiffém schéol to attendﬁsébéol elsewhere.

2. A change of classroom teacher occurred during

the time that the study was conducted.

Delimitations

1: Becaase of administrative feasibility and time,
each of the test items was adm?ﬁistered once. Therefore,
one set of scores for each of the test items was recorded.

2. Subjects used 'in the study were taken from one
school due to lack of time and ‘the ability ofiﬁhe investi-

gator to 1ocate¢other,subjects in a different school.
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Therefore, the data -collected refer to the subjects from oné
school only.
3. Conclusions drawn from the study refer to data

collected from subjects located in.one school only.



Chapter 2

REVIEW OF LITERATURE

-

The amount of research conduéted in the area of

e K -
-
+ t

%b;dr péq%orﬁqp?e gndjdeyefopméﬁgﬁﬂégiéh&wﬁ&a diversity in
Afhe factors underlying motor égrf&gmance and has repeatedly
indicated a need for more research. Additional progress
will aid in increasing the understanding of motor perform-~
ance and thus, provide!the direction needed for improving.
existing programs and for develdping. new and effective

* physical education programs in schools.

‘In order to provide successful physical education
programs offered to-boys and .girls, physical education must
" first understand each child's" abilities, needs and capaci—*l
ties. Through measurement and evaluation, the physical
educator determines the effects of hils teaching and the
degree of progress achieved by his students.

This chapter gives an overview of the facts gathered
by several authorities in the areas of motor learning and
child development as they relate to physical education.
Their knowledge and research work has promoted a betterg;ﬁi
understanding of 'how children_ learn and how motor skills'
contribute to the child's developméht.

Through a review of the literature, consideration»s

was first given to the Yarious~motor performance tests used
* . ua -

&
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in different studies and what factors were found to‘testﬁ
motor skills. Secondly, studies iﬁvestigating diffeérences

in motor performance by-different grade levels were teviewed.
Thirdly, attention was‘focused on those motor performance
studies that SOught to compare boys. and girls-motor perform-
rances. ‘Finally; thée perceptual-motor area was reviewed 1in
the literature in order to comprehend the relationship, -if

‘any, of a child's reading-ability to motor performance.

‘"Motor Performance Tests
The importahce of assessing the abilities of indi-
Viduais‘and groups is necessary to obtain the greatest bene-
fits from physiéal activity programs. Nﬁmerous studies have

indicated various factors underlying successful motor per-

o e e

P A N

formances. H. H. Clarkerfu 781,has -8tated that
One' s*level of motor ab111ty in a wide range of {

activities is. an 1ntegrated comp051te of such individual

traits as strength endurance,, power :speed,taglllty,

"balance, reaction time, and coordlnatlon . .
Furthermore, one's ability to perform_weil in ohe type_of
.performance does not ‘indicate that he or she will peérform ds™
wéll or poorly in another. Thus, consideration must be |
given to. the specifics entering into motor performances in
the measurement and/or evaluation.

I_(. N
“contrast Lemcke (”5) 1nd10ated that individuals

who demonstrate ability in learning and performing a motor
task are assumed to have certain characteristics that enable

them to learn and perform the task. Also, that individuals



13

who possess higher levels of such components as strength,
agility, keen vision, quick reflexes and the desire to suc-
ceed will be able to learn and perform motor tasks with

greater ease. The author further suggests a more.thorough

knowledge of the learning process as it relates to the learn-

ing and performing of motor tasks as it will be of benefit
to both pupils and teachér and implementation of this know-

1edge”w%111enable pupils to learn motor tasks more effici-

T .

%

ently, aftain greater’ﬁeights of skill, and gain more enjoy-
N T . L E .
ment from the whole learning-performance, process. -

The ideﬁbifibation of thﬁee,groups pffstudies needed

to. be used in research in motor ability testing was com-.
LE
pleted by Larson (43).% The investigator indicated that the

motor ability tests should be used to indicate present

achievement as well as measure marked individual differences

in motor ability. Included in these three groups of studies

are (1) fundamental elements underlying control of voluntary

—

movements,. agility, balance, body coordination,frhyEﬁHZEbody
structure, shiftiness and strength; (2) those fundamental
skills in physical education, such as, running, jumping,
vaulting, throwing, kickiné, clihbing,‘oatching; and (3)

the physical education sports skills, i.e., skills in gym--
nastics, skills in* Basketball, and skills in footbalI.
Larson stressed using the ﬁests for classification purposes
in physical education and that the tests prove valuable only

in that they indicate ability in the basic elements under-

lying sport skills. °

Fl
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~
In the study conducted by Bookwalter (f§_8")f, it .was
concluded-.that size and shape seemed fo have an influence on
ph&sicél perfofmance. Results from the data on four test
items of straddle chins, push-ups, squat thrust and‘vertical_
jump indicated that a comparatively -high relationship ex-
‘istéd betwéen,developmental_1eVe1 and physical Titness scorés
as the development level increased and scores decreased
rapidly for the very large individuals.

McGraw’(é&i‘indicated the possibility that.many dis-
éinct‘factbrs of motor learning exist and that success in a
spért or even a*separate activity in a sport would depend on
a cer?ain combination of severai_such factors rather than on
one féctor alone. Through factor analysis, the investigator
isolated factors of physical abilities or measurements,
factors of body size and factors. of motor learning. The
author further suégests more research relative to the nature
of factors of motor learning and physical performance before
definite decisions can be ' made as to the factor involved in
learning gross bodily skills.

Another study utilizing factor analysis of the data

was investigqted.by-Phillipsf(§i3> The traits or factors

*
E

isolated inclqdea agrlity, moth éﬁﬁlityg'balanée: motor.

~
-

educability, power, Back strength, leg strength, grip

ip '
strength, foot strength, abdominal strength, arm and shoul-
der girdle strength, general strength, cardiovascular fit-

ness and lung capacity.
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DiNucci and Shore (é%yﬁiaentified and selected eight
components as appropriate measures for use in a motor fit-
ness test battery for 238 boys in the lower elementary
grades. The eight factors identified in the' analysis of
data collected on subject's scores on 30 test items were
cardicvascular endurance, muscular strength, muscular endur-
anbe; speed, flexibility, power; agility and balance.

In summary, motor performance tests have exhibited
q‘diversity of factors underlying motor performance. Clarke
Tﬁ% considered the impbrtance of measuring and/or evaluétingu
t%e specifics entering into motor performanceé while Lemcke

#
’(ﬁg)‘indicated that individuals possess certain characteris-
tics Enabling!them to learn and perform motor. tasks. Larson
(ﬁ??”contributed’thfee groups of studies in research in

motor abllity testing for the purpose of classifying stu-

dents and indicating the ability-in the basic elements

¥
i

underlying sports skills. Bookwélter(zﬁjfcgﬁgiuded“from

the study, that size and shape seemed to have an influence
il
on motor performance. McGraw (50)found that several fac-

tors of motor learning contribute to successful performance

in a sport or a separate act1v1ty in a sport. In addltlon,
e ,\&,~
Phillips (SIX D1Nu001 and . Shore (66)”sub3ected data to

Y

factor anéiyzatlongln their~respect1ve~stud1eS"andv1denti—
fied traits or factors underlying motor performance. In-
% %+ 11

cluded in the factors were endurance, strength, speed,ffléx—

ibility, power, agllity, balance and cardiovascular fitness.
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s Differences in Motdr Performance
by Different Grade Levels
Numerous studies have indicated improvement occur-

ring in advancing grade levels on motor performances:. One
. 4

[y
4
g

research study reported in 1960 by Ruth B. Glassow (§Bji
found that motor performance scores(improve during childhood.
Approximately 125 girls ranging in age from 6-14 years®were
measured on running ability, jumping and throwing ability.
The results of the study indicated that within seven;groups
of girls, each individual tended to remain inithe same rela-
tive position in her grade, especially in the run and jump.
However, evidence for the throw was less conclusive thép for
the run_and jump. The investigator concluded,that early
development of motor coordination is essential for lateriv
success and. that inherent native motor abllity may détefmiﬁe
the 1limit of achievement during the growing years.

The relationship existing between the sequence of
physical growth and the sequence of development in gross
motor performance was- studied by Seils?f%%??“ The data was .,
gathered on measures of physical growth and gross motor per-
formance .on 510 primary-grade children in the public schools
of four Massachusetts communities. Results of the investi-
gation indicated ‘that the:

scores of motor performance provided incremenfs from

grade to grade . . . and higher mean growth medsures

were_evidenced by both sexes at successive grade levels
(57:252) -
v ‘
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In addition, certain patterns of pHysical growth and gross

motor performance of first, second and third grade children

were -portrayed.

-

The running and side-stepping test scores of girls
show a*moderately high relationship with skeletal mat=
urity, the sticK test lengthwise of both boys and girls
and the pendulum-controlled striking test scores of
girls show a very low relationshlp wlith the measure of
skelétal maturity. The remainder of the test scores
show slight tendency to correlate with thée measure of
skeletal maturity- (57 255 256)

Therefore, the findings OfuthlSﬂStUdy suggest that thejrela—
tionships between. skeletal materity and. motor performaéces
although they are not great may be lent more significance.
In a study conducted by Rarick (E%), the influence
of such factors as size, strength, physique and,maturetion,‘
as well as previous experience in motor activities, have
all been- shown to play a definite role on the level of motor
achievement gained by youhg children- Included in this
'study were 172 third grade children tested ie the followilng
areas of motor performances: running, jumping, throWihg,
striking, catching, agility, and balance. The summabry end“
conclusions in- this case-study were: N
Boys and girls, in the.group of superior performers
tended to be on the whole, taller, heavier, and stronger
than children in the inferior group, and during the
period of early childhood, the inferior group showed a
* preference for fine manlpulatlve activity of a passive

nature; whereas the superior group, even at an early
age, leaned toward gross motor skills (52 151).

*

The mean scores were collected over a two-year per-

iod.on 67 boys and girls in the fourth, fifth, and sixth
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grades in a study completed by Latchaw fﬂ%fﬁ The students
were then tested‘on basketball wall pass, volleyball wall
volley, vertical jump, standing broad jump, shuttle run,
soccer wall volley, and softbail repeated throws. Latchaw

\1_‘.,«
L) concluded that a significant difference resulted from

/\

grade .to grade for each sex and for each test. Also, mean.
scores for boys in each grade and for each test were higher
than the.mean scores for girls in the same” grade.

In summary, research has shown as the grade level
adganCesa improvement is found in motor performance. Glassow

(36) indicated that motor performance scores improve during
Rog Lt &

early childhood. Seils.(57), Rarick’ (52)i and Latchaw (44)

similarly summarized in their respéctive studies that signi-

ficant increments resulted from grade to grade on motor per-

‘formance tests.

Sex Difference in Motor Performance
The body of research concerning sex differences in
growth and their effect on motor performance-is- extensive.
]

Corbinaﬁ%)}discussed ﬁhe‘deﬁelzpment of strength, balance,

speed, and-coordination occurring partly as & function of

time; "a child automatically gets better in these requirements}

of skillful performance as a result of growth and approprlate
/”\ .
experience”t5f155).' However., Corbln\(5 156~ remarked :
there 1is great overlapping in performance, and sex
differences per 'se in growth have very little efféct on
the potentialities for skill learning at the early: age
levels. It appears that boys and girls can learn motor
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skills about equally well. The observable differences
in the way boys play, the importance they attach to

their motor‘-achievements, and their skill in moving are
at least partly due to sex typlng and socially-induced

motivation - 5

Glassowf(g?) noted similar dbilities between boys
and girls in learniné motor skills. In a study u51ng 350
subjects in grades K-8 during a two year span, data were ¢51l
lected on the subjects' performances in the run, standing;
broad jump and the overhand :throw and the strenéth measuresw
of eight:muscle‘groups. ‘An experimental and control group
were used:and the author found that a)positiveiaffectﬂof the

s

experimental ‘program on development of strength of four
~muscle‘agroups of the lower éxtremity was evident; that the
training program did not differentially effect strength

development in two sexes and that the experimental program

relative to developing strength in the lower extremities

4 , 4
N

was most effectlve at youriger age levels,for significant
treatment effects occurred con51stently more often here than

at the older age levels *.

®

.
v ey

2 . In contrast, Keogh (42) concluded from his study
that boys were two years ahead of girls in mean score per-
formance on throwing for distance and had a similar advan-
tage in accuracy. However, the mean performance scores on‘
Jumping and running tests displayed a pattern essentfally
equal at ages six 'and seven, and one favoring at_ages\eight
and nine. Also, that perfdérmance of seven year old-girls

was similar to eight year old _girls and the girls performed
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better on the cable jump and 50 foof hop while. the boys’were
better on the side-step. For the girls at age.nine, the beam
walk mean differences were better, but all other beam balance
and peam walk comparison were non-significant and alSo, the
grip strength mean scores favored boys by approximately one‘E‘
year, except at age eleven. 'The autnor'conciuded thatf

there Will be an increase in mean motor performance
scores at 'successive ages during middle childhood for
both boys and girls and is expected-that boys and girls
will not. differ markedly in performance scores at earli-
est elementary school dge except in certainr skills 'which
tend to be sex dominant, such as throwing for boys and
hopping. for girls. Flnally,lt is expected that boys
will be more=*skilled-than girls in most performance acts
by age eight or nime(42:10)=

zf"'

-~ An attempt to discover sex differences in a manner of
throwing was one of the purposes of the study investigated by
Wild (g%j? The author used 32 children ranging in age from
2-12 years. The results of the study showed:-

the comparison of the girls' performances with those
of the boys indicated sex*similarity in the basic growth
pattern-of the -age and Sex: dlfferences in the performance
of that pattern(63: 23>

-~

In addition, the author concluded that::

maturational factors are believed to. be operative as
the basic type patterns: of throwing devélop; learning,
particularly after six years, greatly influences ‘the
skill pattern -individuating out of and upon the basic
growth stage; it may be the factor accountable for dif-
ferences in performance, espe01a11y those evident be-

tweén, the sexes (63 2h) .-
g
Baumgartner (2) has generallzed the performance of

. s ;
:i— L > - 12

lboys“and girls tested on;running, jumping and throwing. The

author asserted that boys' average performance improves
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steaaily‘through age 18, while girls' average performance
improves until about age 13 and then:either levels off-or
decreases.,

Additional consideration has been given to motor per-
formance in girls and boys. Hupprich (40) had indicated that
the predominant trend is.for girls, as they approach 12 - years
of age to increase in flexibility and thereafter show.a
gradual decline. 1In a different-study conduéted by’Henry”
and Nelson (39), results:shbwed the 10-year o0ld differs from
the 15-year o0ld in being slowef in motor performance of the‘

type measured. On the average, he learns more than the older

boy before the plate at the same rate.

Further progress in the comparison of boys and girls
skill levels was shown by Espenschade (33). Girls were re-
Qorted to tend to excel in hopping, skipping, and~gallpping
while boys were superior in jumping ahd throwing from the
ages of two to seven years. Espenschade (33:151) noted that:

boys tend to double their grip strength betweer the

ages of six and while an increase of 359% is shown be-
tween six .and .eighteen years of age, a similar study

of the grip strerngth of girls reveals an increase of
only 260% during the years of 6-18 with the distcrepancy
being largely attributed to their lessened increase in
strength during the adolescent years.

Another investigation of the influenceé of age and
sex on the amount and rate of motor learning was completed
by Bachmann (26)-. ‘Results of the data collected on 320 sub-

jects ranging in age from six to 26 years shdéwed the learning

scores for both sexes improving significantly during the 10-
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trial practice period for both stabilometer and the ladder
climb tests. 1In addition, the females showed a significant
dge effect in the learning score on the stabilometer. On
the ladder task, only the males showed a significant age
effect in the learning score. Furthermore, the males- pro-
gressively become worse as the age increases from seven to
17, but do not change significantly thereafter. Females be-
come significantly poorer between age seven and age 13, but
they improve significantly between ages 13 and 19. At older

ages, their performance is again poorer. Finally, resuilts

AN

clearly indicated that with respect to the rate of learning;
there is np“ég; éffebt.gnd@nomsex differences in either of
tﬁe two motor-skills. . o ‘JC'

Concernfné sex differences.;n mo§or pﬁ;fgrmance, it
is Singer's (22:149) opinion that: " ?

in most physical and motor measures, both boys and
girls compare favorably with boys holding a slight edge
until approximately the age of 12 or 13. Body size and
strength has much to do with athletic accomplishment's.
‘During adolescence, boys generally grow larger and dem-
onstrate a greater magnitude of strength, and as these
differences between sexes become more apparent, so do
motor performances.

In addition, Singer (22:160) generalized that:
sex differences in motor performance become more ap-
parent with increasing age. Boys typically accelerate
in motor performance during the teen years while girls
lTevel off and even demonstrate decline in performance.
In summary, research coricerning sex differences in

~growth performance is extensive. Different investigators

have specified certain abilities in motor performance.
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Cdrbin?f?fﬁand'Glassow‘(§§j‘remarked that .among males and
females accordingly boys and girls can-learn motor skills
about equally well. In'contrast, Keoghffqﬁy‘found that bgys*
superseded girls in .mean performance on throwing for dis-

" tance and had a similar advantage in -accuracy. ‘SeX'similarL
ity in the basic growth pattern of the age and sex differen—
ces in the performance of that pattern was concluded lnjthe
study .by Wild T@?Yi Improvement in running, jumping,-and .
'“throwing performances was shown-by'Banmgartnertféfyto improve
steadily through age 18 for -boys and through age 13 for girls.
‘Hupprichffﬁ673indicated‘that girls flexibility increaees as
they approach l2 years: of age ‘and - thereafter, show a gradual

- be L

ﬁecllnei; Other 1nvest1gators Henry and Nelson (39) showed
~that the dlfference between 10- -year old and 15-year old was
that the lO -year old was slower .in motor performance of the
type measured. However, he learns more,than-thesolder_boy
before the: plateau at the same rate. .. Espenschade’ (33 1ndi-
cated that girls are favored in performanceoof hopping, sklp—
ping and galloping while boys perform better in jumping and’
-throwing. Meredith<(§§?lpointed out that boys-achieve a-
higher percentage of grip strength improvement than girls.
Babhmanhﬁé%Slshowed that no age effect and no sex difference’
in either of the two motor skills tested on the subjects i
used in his study resulted. Finally, Slnger (52) summarized
that boys typically increased in performance until the late

teens," whereas girls decline in performance in the early teens-

and the gap in performance between the sexes widens.
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PefceptualaMotor Tra%ning Yy
and Motor Performance : “

The relationship between reading abilities and motor
.performance must be considered in order to better understand
the individual child. Singer (58:1323) indicated that, "the
degree to wﬂicb cognitive abilities, motor abilities, and
physical characteristics interrelate with a human being has
yet to be ascertained."™ Singer's study included 52 sixth-‘
graders and 46 third graders. The Lorge-Thorndike test,
Metropolitén Achievement tést, grip strength, elbow, hip
extension; flexion strength, choice reaction time - apparatus,
balance using stabilometer, Finger reproduction test, bounce
ball in'the basket, Minnesota rate of manipulation test, and

‘ pdrsuft—rstor,were tests used for gathering scoreé;for intel-
ligence potential and academic achievement and perceptual-
motor abilities. As expected, results showed that perceptual
motor, physical and cognitive vaéiables were not greater~iﬁ
third gradeé children than in sixth grade children. Also,
individual abilities are fairly well task-specific even with
youngsters in third grade. In addition, the data refuted

.any ‘relationship exiéting between intelligence and abilities
to balance and perform'coordinate tasks. Furthermore, those
tasks that are more perceptually motor oriented do not c?r-
relate any higher with intelligence tests than ‘do simple
motor tasks and physical characteristics with intelligence
tests.

Singer (59) also concluded- from another study that
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achievement'scores on tests of motor performance do not
correlate highly for the-same individuals; nor” is there Jsu-
ally a significant relationship betwéen motor tests and in-
tellectual tests. However,‘the author stated that intellec-
tual growth can be stimulated through the achiévement of
simple motor patterns. \

Lipton. (46) utilized 92 subjects from four firsé
grade classes randomly .seélected and divided into control and
experimental groups. The data gathered from the study
showed that the experimental program which emphasized direc-
tionality of -movement produced significantly greater gains
in perceptual-motor development, visual perception and read-
ing readiness thdn the conventional curriculum which did not
have this emphasis. i

Similaf results were found in the study investigéted
by DeGroat (65) in which a signfficant difference was found
between reading- scores in favor of the experimental group as
. compared to the'reading scores of a class which had ﬁartici-
pated .in traditional elementary physical education activi-
ties. Hence, the author indicated that perceptual-motor
training produces faVoréble_performance of Varipus motor

skills and imprqved reading ability.

Another viewpoint of the advantages gained by per-

3 PN

ceptual-notor Q;éiﬁihé}@f,childrgﬁ Wasféiven by Cratty

14

(6:159)%+ In the adthor's:oﬁiﬁigﬁ; "perceptions about body

size and the location of body parts, and the child's
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self-concept: is related to what he can do with his body."

" This related to the child'g expected performance in a speci- -

fic task or how he feels about himself in a variety of per-
formance situations. Similarly, Edgar (68) asserted that
gains in development are related to experience with-.environ-
ment and that sensory-motdor experience itself is related to
adapfivé behavior and to general cognitive development.
- Furthermore, Kephart (22:140) stated that:
| “we may be teaching motor activity through physical
education in order to promote reading . . . 15 to 20%
of all children suffer from learning. disorders; they
"have difficulty in' learning. Children need genéeralized
motor. experlences, thHey need to explore in order‘to L
* have the background nécessary for ;later. success in -
school ‘work.
Thesevmotor generalizations include balance aﬁd.postuqé:;pro—
pulsion and receipt, locomotion and contact, and manipula-
tion. Referring to high degrees of skills in many motor
- performances, Kephart (22:140) stated:

What is desired is a minimum ability in a wide rénge
of activities . . . and varied motor experiences 1s more
effective than overconcentration on one skill in contri-
buting to the cognltlve processes.

Further progress gained by McCulloch's (49) sfudy
supportéd instruction using perceptual-motor tfainihg«rathefb
than solely having standard physical education programs.- Réﬁn
sults showed that hsignificant gains favoring the experimen-
tal group‘areﬁpresumed to be due to the experimental proced-

ure, however, further experimentation is warranted.”"” 1In a

study ihvéstigated by Seiderman ‘(56), methods used on two .
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different subjects included development of gross-motor and
fine-motor skills, form-perception techniques, and visual-
motor coOrdination. Results indrcated that the children

~ ¥

were ach1ev1ng abov% their present grade levels while be=

’ 1 5

. fore both children were fnnctioning below grade level when
first examined. Finally, the positive relationship'bétween
intelligence and perceptual-motor ability and academic)
achievement was found in the study completed by’ Skubic (60)
using ‘86 fourth grade boys and girls of normal intelligence.
Essentially, more evidence pertaining to schccl—age-
* children is neéded in reaching any definite concluéione con—-
cerning a relationship, if any, between reading‘ability'and
effective motor performance. Various authorities have sug—f
gested that physical education programs including perceptual-~
motor ‘training produced favorable reshlts. That 1s, gains
in perceptual;motor-development, visual perception, and’ read-
"ing readiness were significant rather. than in conventional
phy31cal education programs which did not have this empha31s
Lipton : (46), DeGroat (65), McCulloch (Hé?, Seiderman (56),

and Skubic (600 all have indicated favorable performance of ;

various motor skills and improved reading ability as a

o -

}
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result of perceptual-motor training. However, Singer (59)
purported.- that there usually-is not a significant relation—
ship between motor tésts and 'intellectual tests. Further-

more, the:investigator's study resulted in finding those

tasksuthat are more perceptudlly motor oriented do not
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correlate any higher with intelligence tests than do simple
motor tasks and physical characteristics with;intelliéence

tests.

Finally, Cratty'(%ﬁﬁiand Edgar (6%3 have given empﬁa—
sis to perceptual-motor training‘of children in‘order to en=-
hance the child's knowledge of himself and improve his self%:
concept. This aids in“the child's performance .as he or she
has a background of expeyience to cope with future expected
perform;nces, Kephart Cgéﬁ.contributed that children needed
generalized motor experiences; they need to explore, in
order’ to have the background necessary for later sﬁbcess in
schooliwork~and that Varied motor experiences contribute to,
the cognitive processes,

In summary, motor perfo;mancq tests have exhibited a
diversity of factors underlying motor performance--that is, -
coordinétion? age, height,,weight,;phyéical growth, maturity,
bqlanqe; body build,-strenéth, endurance, flexXibility, and
the rate of learning a:motor skill effectively and efficiént—
ly. In addition, motor ability tests serve the physical
educator by classifying students and indicating their ability-
in the underlyilng sports skills. Extensive reviews of the
iiterature have shown that improvemeﬁt on motor performance
tests occurred from grade to grade. Other investigators
have stated that boys and girls can learn motor skills about

equally well. However, in general, sex differences on motor

performance’is evident. Boys continually advance in motor
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performance whi;e girls improve veryiélightly or even worsen.
Numeroué studies have indicated.that physical education pro-
grams including perbeptqal—motor training produces favorable
results. In some studies, thg experimental group's reading
scores were significantly different from the control groupfs‘
reading scores experiencing'tradifional physical education
activitieé. It is accepted that intellectual growth can be
stimulated through the achievement of simple motor patterns;

however, further evidence is.needed.to understand the extent
: -r 3 RN ‘ .

3
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6f réla%foﬁship,:if~ény,'éxisﬁing9between intelligence and
abilities to perform Vérious motor skills, |

In conclusion, the knowledge ‘gained from the many
studies and investigations examining the area-of motor learn-
ing and performances ‘is 6f great value to physical education
teachers. A.better understanding of how children learn ex-
ists as well as how motor skills contribute to the child's
over-all development is realized. However,:ﬁﬁe~necessity
for substantiating existing knowledge remains as does the
emphasis for additional research work to develop new theor-

ies for effective use in school physicdl education programs.




growth in motor fitness. The cross—section'techniq&e~was

Chapter 3
PROCEDURES

Introduction

A éeleétion of measures suitable for assessing the
motor fitness level of children in the lower elementary
grades was taken from a test battery developed from. the test
data computed in a study by DiNuceci and Shore (ggyp These
investigators factor analyzed the data and as a result, a
test battery‘was develbped that consisted of seven adminis-
trating feasible test items. The test items used were bélj
ance on stick lengthwise, grip strength, modified push-ups,
arm flexion on back, 300-yard run, Wells'ﬂsiEEané;}eachgénQ
wrist flexion and extenéiOn.

fhe use ofkgenefip or developmental research was
used to describe the population of boys and girls tested in
terms of the motor fitness level scoréd for balance, grip

strength, run, flekibility on the back and the wrist, and

modified pﬁsh—gps, The testing was administered for the

t

* purpose of indicating the,directiontof the-bo¥s anngiri§

~

4 %

used b& the investigator because thié technique prévfaéd?the
advantage of'gathering data promptly, that is, measuremeﬁts

of motor fitness were-taken at one time rather than walting

for thé subjects to advance in years.

30 .
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The~data for the study were .gathered by obtailning
’ ooy AL ’ -

measures of physiéélzgrowth and.mojor-fiﬁpess on 108 boys
. ) . . s . y.; i .,’-‘ L

and 79 girls in the Perry‘Browne Elementary School in

¥

~Norwich, New York. . L

Each sugject was tested individually by one tesfer.
Only one test was administered to each subject during a
single test pefiod.

The purpose of this chapter is to present the selec-"
tion of measures used to assess the motor filtness level -of
boys and girls in lower elementary grades. In additiop, the-

research- method used, description of population, sample,

\sources~of data, methods of data collection, organizatilion of

data, design of the study and methods of data analysis are

given.

Description of Population

The study of the motor fitness level of boys and

"girls ranging in age from seven to 10 years used the popula-

tion of students in pre-first, post-first, first, seconi and
third grades enrolled in Perry Browne Elementary Schooltsitu*
ated in Norwich, New York. The city of Norwich is small in
area and population, with most of thg residents-employed pyi{
a pharmaceutical company, a hospitalg shoe factory, and*t;é;

Norwich City School system,
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Description of Sample
The subjects who participated in the study were 108
_boys ranging in age from seven to 10 years in the pre—fifét,
post=first, first, second, and third grades and 79 gifls
ranging in age from seven to 10 years in the pre-first,
post=first, first, second, and third grades enrolled in
Perry Browne Elementary School. The subjects were drawn
from physical education classes already established prior

to- the start of the school year. All subjects were tested

during a 12-week period in the Spring of 1975. i

Source of Data

The motor fitness tesf batteries devised in the in-
vestigation conducted by DiNucci and Shore (66), "The Con-
struction of a Motor Fitness Test Battery for Boys in the
Lower Elementary Grades," were used. The battery of motor
fitness tests included balance, grip strength, modified push-
,ﬁps, arm flexion“on the back, 300-yard run, Wells' sit-and-
reach and wrist flexion and extension. This test battery was
selected because it was administratively feasible, that is,
directions were simple to explain to the subject, equipment
required was accessible and i1t. did not requilre an extensive
amount of time to give so as not to interfere with the regu;
lar class-lnstructed physical education program. In addi-

tion, each of the seven motor fitness test items carried sig-

nificant factor loadings in the study previously completed
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by DiNucci and Shore (63). The Variagles and their factof ‘
loadings were: grip strength, -.732; 300—yard run, 7;883;
Wells' sit-and reach, .857; balance on stick, lengthWiéé,
.781; arm. flexion on the back flexibility, -.717; and modi-
fied push-ups, -.756. Existing norms were provided by the
study computed by DiNucci and Shore (667 which enabled the

investigator at the present study to compare the results of

the data gathered.

Instrumehtation

it

»—L\AH.— T

A battery of motor fitness tests was used asithe in-—

RN e ra Bo e - — [N W T

stfument of- measurlng the" student's motoer fltness level - The
motor.fitness tests used included balance, grip strength,
modified push-ups, 300-yard run, Wells' sit-and-reach, and .
_wrist flexion and extension, arm flexion on the back. Inl
structionsefor administering each of the seven test items

are- iricluded in the Appendix.

Methods of Data Collection
The year: each subject began school and whether the
child was placed in a pre-first, or regular first grade was
recorded. The éubjects werehgiven an identification numbér"
in a consecutive manner, 01, 02, etc. Sex, age, height and
welght of each child participating in the study was 'recorded.
The subject's age was determined in number of months from

date of birth through January, 1975. Height was recorded

from the school records in terms of total number of incbes
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and the nearest quarter inch;iand welght was recofded from.
-the school records measured to the nearest one-quarter .of a
pound. Scdres attained in each of the seven motor fitness,
test items were recorded. tChildren were tested individually
by one tester for each-:of the seven test items as previously
described. The tester was the physical education teacher at
Perry B%owne Elementary School. 'In a few instances, the
subjects experienced interference with their performance and
were retested as a result. - This bccurred on approximately
ten occasions. The child took the tésfs in the following
order: balance, grip strength, modified push-ups, arm-
flexion on the back, 300—yard.run{_We11s' sit-and-reach, and
wri§t flexion and extension. .Only one test ﬁas administered
to the entire cléss during a gym period. This procedure was

followed until all testing was completed.

Organization of Data
T+ Every subject's year entered in sc¢hool, whether
placed in a pre-first, or regular first grade class and iden-

S

tification number, was keypunched *on the computer. .In addi-
4 5 j L -

tion, each of thessubjéct's. scores on thegsevehfdi?ﬁé%ent
motor fitness test Items were keypuncﬁed as, well as age in.
terms of .total number ofvmonths,.héight in total number of

inches and weight in total number of pounds.
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Design of the Study

This investigation took the form of a 3x2x2 fact6ﬁia1
rarfangemeﬁt. Three different years’, -1971, 1972, 1973, two

different grade classifications, pre-first and regular first

g}ade, and two]dfffgrent sexes, male and female, formed 12

different treatment c¢ombilnations.

Methods of Data Analysis

The mean and standard deviation was computed for all
%ubjects in the study, then, the mean .and standard deviation
fér three groups were computeé according to the year the
child entered school, either 1971, 1972, 1973; then, the
mean and standard deviation for six groups were computed ac-
cordiﬁg to whether the subject was placed in a pre-first
class or regular first grade according to the year the child
entered school, and finally, the mean and standard deviation
for twelve groups were computed according to sex of the sub-
jébt in a pre-first .class or regular first grade and accord-
ing to the year the child entered school. Mean scores on
187, subjects testga on seven-test items were subject to
analysis via a computer. The age, height and weight of each
subject was also uged in analyzing the data.

Tables were constructed to illustrate the mean score
of males and females in pre-first, regular first grade
levels, for the years 1971, 1972 and 1973 on each of the

seven testgftems and age,fheighﬁ,waight;meéSuremenfs:, A
- { 33 .

4
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grand. mean score was computed -for each sex, male and female,
for the preffirst and regular filrst grade classificaﬁionsi~
and for eéch year the students began school, 1971, 1972, and
1973. ' ,
Analysis of variance tables were constructed to il-
lustrate the -source of variation and if any effect resulted
on each of the.seven test items and'on'the'agé, height and

weight measurements. ‘All tests of significance were made at

—— b T g el . X i L

- - L w Ges PUNI N

the .05 level. =~ ==» 17 +: =% won il Roo SR amE TEATRST

N - « ~

1

s Thé profiles of mean :scores were graphed for the
purpose of i1llustrating the significant interaction result-
iﬂgffrom the year, class, and sex cell means. Inspection of
'tpedprofilesiindicated the performances of the pre-=first.and
regularhfifgt gfade subjects apd sextof the subjects sgart-
*ing'éc;ooliinithe years 19}I; ié?é,igéd 1973.

4

summary

The suﬁjects who participated in the study were 108
boys and 79 girls enrolled in Perry Browne Elementary Schobl.
The subjects were scored on seven-test items and age, heighﬁi‘
and weight measurements were also recorded.

‘The investigation was designed as a 3x3x2 fééﬁbg}éf
arrangement of treatments. An analysis pf variapcé%was’com—

* pleted for each of the‘seven—ﬁest items and for the age,

height', and weight measurements. Significant interactions

were evaluated on various-test items and measurements. All

tests of significance were made at the .05 level.



Chapter. U

ANALYSIS OF THE DATA

This investigation assessed the motor fitness level
of boys and girls in the lower elementary grades and differ-
Fentiated the motor filtness 1evéi of boys and girls placed in
a pre-first class with bo&s and gir13'p1aéed in a regular
first gradée. Al} subjects were tested- on balance, grip
strength, push-ups, arm flexion on-thé back, 300-yd run,
sit—ups)and‘wrist flexion and éxtensibn.“ The mean scores of
the 187 subjects for each of the tests are listed in the
Appendix. |

To dccurately assess the motor fitness level .of the
students and differentiate the motor fitness level of bo&s
‘and girls placed in a pre-first class with boys and girls
placed in a regular first grade, a 3x2x2 factorial-design
with no- repeated measures was employed. Three different
years, 1971, 1972, 1973, two different gradé classifica-

tions, pre-first and regular first grade, and two different

R . e e
A - ~

sexes, male and female,_formedrlgsazggepéngfgrézkmgnt;«*
comblinations. Mean scores on all subjects tested on seven
tést-items, were the data subjected. to analysis. Age, height
and weight of each subject were also used in analyzing the -

data.

37
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The presentation and analysis of the data has been
organized under 'the following headings: (1)_ana1ysis of
males and‘females in bfe—first and regular first grades
1971; (2) analysis of males and females in pre—firét and
regular fifst grades 1972; (3) analysis of males and females
in pre-first and regular first grades:1973; (4) summary.

Analysis of Pre-first and -Regular = '~
First Grade Subjects--1971

As 1listed in Tables 1-5, the mean balance time for
male pre-first children beginning school in 1971 was 22.33
and 14.15 for female pre-first childfen, 1971. Mean timescof
35.76 and- 39.09 were‘recorded for the male regular first
grade children beginning school in 1971 and female first
grade children, I97l.respectively. Thus, the students placed
in a regular first grade scored better times than those stu-
dents placed invpre—firsﬁ grade. Similar results are shown
for the grip test, push=ups, and sit-ups. That is, both
male and female students in a regular first grade scored
better Qhan the pre-first children. ‘However, the arm flex-
ion on the back test resulted in a mean score of 229.75 for
male pre-first while male regular first grade subjects
scored less with a score of 205.79. The female scores were
comparable with 187.50 for pre-first and 190.00 for a regu- .
lar first grade subjects. The 300-yé?a:nuﬁ?téétfbfd&f&éd;
better scores for the male pre—firsf subjects with a mean

score of 77.04 seconds and 91.76 seconds for the male = -
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regular first grade subjects. The female pre-first subjects
also scored bétter with a mean score of 96.50 seconds wﬁile
the regular fifst grade female's mean score was 117.23 sec-
ondg;H.Mean times-of‘llo.Sé on the wrist fildexion and exten-
*sion“gest for pre-first male children was better than the
mean score of ilu.;S for male regular first grade children.
Female pre-first's meansscore -was-117.0¢while the female
fégular first ‘grade mean. score was, 129.46.

’ The mean age, helght, welight scores indicated that
~Lhé,ﬁéle pre-first chﬁldren were one month older, two inches
sﬁbrter, eight pounds lighter than thg-male regular first
;grade‘childrenu The fema}e pre-fiirst children's mean scores
showed that they were four months older, one pound iighter,

‘and six inches shorter than the female regular first grade

children.

i

Analysis of Pre-first and Regular
First Grade Subjects--1972

As listed in Tables leg,fthe mean scores for the

balance test were:better for the male and female regular

first grade children beginning *school in 1972 than the pre-

first male .and female child%en‘beginning school in 4972..

Similar resulté aré‘noped on the push-ups, arm flexiop‘on
o o peweterdea & LT B - A L M‘_“. L Y TN

the back,'3007yafd~runagndﬂwristjﬁlexion:gnd exténsioni

i ey . Py

However, the mean:score of. 1570 for -male pre-first children:
on the.grip test was better than the mean score of 14.48 for

male regular first .grade children. The female regular first
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grade's mean score was better with 13.63 and 13.50 for the-

female pre=first grade children. Mean score of 7.50 sit-ups
for the male pre-first children was better than the regular
first gradéls"ﬁé?ﬁ score of 14.83. The female pre-first

grade's mean -score of U4.75 ‘was. also better than the female's

* K

regular first;g%ad€‘éhiidfen6é5ﬁeaglscorefof §.66f :

fThe meén‘age, height, aﬁd‘weight scores indiéafed
that the male'pre—first children were two incﬁéé taller,gi
0.57 pounds lighter and weighed one poﬁnd less than the male

!
regular first grade children. The mean age, height, and.
welght. scores ghqwed that the fémale pre-first children were
three months older, one inch shorter, and weighed five pounds
more than the female.regular first grade children.
Analysis of Pre-first ‘and Regular
First Grade Subjects--1973

As listed in Tables 1-5, the mean scores for the

grip test were better for the male and female regular first

grade children beginning school -in -1973 than the malé and

female pre-first grade children beginning school in 1973.

oA

* Similar results are noted for the arm-flexion on the back

test, and the wrist flexion and extension test. However, the =

balance test provided a better mean score of 15.93 seconds

¢

for the male pre-first children while the mean score for the

‘male regular first grade children was 11.18 seconds. The

female regular first grade children's mean score was 22.79

seconds and 17.14 seconds for the female pre-first grade

’
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children. The mean score on the puSh—gps teég'waé“9?8% for
male pre—fiféﬁ grade children and 846 for male’ regﬁiar
first gradéichildfe;%f A mean scoresof 9;86'was_§aiﬁéaﬁby
the female pre-first subjects and 6.50 for the female regu-
lar fifét*grade children. The male pre-first children

scored better on the 300-yd run with a mean score of 66.89

seconds and 78.37 seconds for the male regular first grade

" children. - The female pre=first's mean score was 63.74 sec-

onds and ‘73.13 secdnds for the female regular first grade
children. A fiean score of 6.20 sit-ups was the better score.

for the'ﬁale pre-first children than the male regular first

.grade's mean score of 6.54. The female pre-first grade

children's mean score of 6.14 was better than the mean score
of 5.63 siﬁ—upsrfor the female regular first grade children.
.The mean age, height and weight scores indicated the

male pre-first children were two months older, one inch

‘taller and weighéd four pounds less than the male regular

first grade children. The female{pre—first grade children's
mean scores showed that they were two months:younger, 0.28
inches taller and weighed 0.33 pounds less than the female
regular first grade children. ;

As listed in Table 1, the grand mean balance score
for males was 23.&& as compared to a grand mean scofe of
29.22 for.female. The overall grand mean score for regular
first grade children starting school in fhe years 1971, 1972,

was 26.97 as compared to a lower score of 19.99 for those
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children placed in a pre-first grade. Students starting
school in 1971 performed_beﬁter on the balance with 'a grand
mean score of 34.14 and the grand mean values of 21.16 and
15.95 1n 1972 and 1973 respectively.

In order to assess the effects- of the source of

Vs e,

- a—————

variation on each of théJEEQEQ:tQSt i@éhs\énd*bh«aée; height
weight, the data were subjected to an analysis of variances
~ (Table 6). No significant F ratio was obtained for the
" balance test item.

As listed in Table 1, the grand mean grip score for
males was 14.914 as compared to a.grand mean score of 13..44
for females. The overall grand mean score for regular first
grade children starting sChoollin the year 1971, 1972, and
1973 was 14.85 as compared to akl6wér Scbyefof#}2.§Qéf5r
those‘childréngplaced‘in é‘p?e—fiﬁ§t grédéf thdeﬁts?startf
ing school in 1971 performed better,op thefgrip“test;with a
grand mean score of 16.56 and the grand mean Vélues of 14.12
and 10.79 in 1972 and 1973‘respéctive1y. k

As indicated .in Table. 7, the. obtained F ratio for
year was 1U4:36, with 2 and 175 degrees of freedom, an F-value
of 3.05 is required for significance at the .05 level.
Since the obtained ratio exceeded that required for signifi-
cance, the null hypothesis was rejected and the year the

subjects started school was considered ‘to have had an effect

-on the grip test.



i

Table 6

Analysis of Variance of:the Means of Balance Score
for Years, Classification and Sex

Source of " Sums of df ;Mean V F
Variation~ Squares Squares

vear (Y)  1858.85049 2 929.42968 1.95231
Class (C) - 1614.94271 1 1614.94260 3.39228
Sex (S) 4.43986 1 4.43986  0.00933
YC, 1372.87610 2 686.47398 1.414189
xS 489.55951 2 244.77966 0.51417
cS 164.39087 1  164.39087 0.34531
YCs: . 447.97318 2 223.98657 0.47049
Error 83311.87809 5 476.06761

Total 89564.91981 %6 ,.
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Table 7
Analysis of Variance of_the Means of Grlp Score
for YearSA Cla331flcatlon, “andTAgeé ‘

Source of ". Sums of . af ifﬁgﬁh:é F
-Variatién.  Squares v “'Squares
Year (Y) 384:87370 2 192.43677 14.36883%

H . § .
Clags (c) '~ 61.82703 1 61.82703 "L4.61649%
Sex (8) .1149.85452 1  1k9.85452 11.18931%
yor 53.22579 2 26.61288 1.98713
¥s- 32.76914 2 16.38457 1.22340
cs 8.15453 1 8.15453 0.60888
YCS - 34.47457 2 17.23727 1..28707
Error: = 2343271422 175  13.39265
Total 3068.89450 186

¥Significant difference at the .05 level.
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175-degrees ofl freedom, and'F,Valﬁe Qf,3.90‘is required for
‘Sighificancewaﬁ the .05 level? Since the -Sbtained ratio *
e€xceeded; that reduired for significénce the null hypothesis
was rejected'and'the class the subjects started school wash
considered to have had an effect on the grip test.

The obtained F-ratio for sex was 11.18. %¥th 1 and
175 degrees of freedom, an F value of 3.90 1s required, for
significance at the .05 level. Since the obtained ratio
exceeded that required for significance, the null hypothesis
was rejecfed and the sex of the subject was considered to R
have had an effect on the grip test. :

As listed in Table 2,'the grand mean push-up score
for males was 16.39 as comparéd‘to a gfand mean score‘of

16.02 for females. The overall grand mean score for regular

first grade children starting school in the years 1971, 1972,

and 1973 was 17.94 as compared to a lower score of 11.81 for

‘those children placed in a'pre—first grade. Students start-

ing school in 1971 performed better on the push up test w1th

a grand mean score of 18.98: and 17 90 and“8 81’1n 1972 and

T ’_h—-\J4

‘1973 respectlvely ¢

As listed in Table 8, the obtained F ratio for year
was 6.88. With 2 and 175 degrees of freedom, an F value ofv
3.07 is required for significancegatgphe .05 level. Sinbé
the obtained ratio exéeeded that reqUiredAfor significance,
the nulljhypothesis was rejected and the yéar the subjects

started school was considered .to have had an effect on the-




Table 8

Analysis of Va%;aggg_gf;tggbﬂgans of Push-up Score .
for Years, Classification,<and Age

Sourcé of Sum of- ar Mean F

Variation Squares Squares
Year' (Y) . 1321.354L48 2 - Q6o.677bo | 6.68858¥”
-ciass (c) 449.30774 1 449.30761 4. 54871%
Sex (8). 113.54365 1. 113.54364 1.14950
YC . 599:08354. 2  299.54174 3.03251
s T 65.41767 2 32.70883 . 0.33114
B fos ' . 0.37279 1 0.37279 0.00377
¥es '20.82560 " 2 ’?ﬁ@:u128o 010542,
Error 17285?§éu57f;175 . 9é?17%92 ’ A i

Total 19955.8700L4 186

*Significant difference at the .05 level.
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push-up tésﬁ:c; ’ . L ;

The obtained:F ratio for class was 4.54. With 1 and
17% degrees of fre;d;m, an F value of 3.92 is required for
significanée at the .05 level. Since the obtained ratio -
exceeded that required for significance, the null hypothesis
was rejected and ‘the class the subjects started: school was
considered to have had an effect on the push-up test.

As listed in Table 2, the érand mean. arm flexion on
the back score for males was 197.37 as compared to a grand
mean score of 201.46 for females. The overall grand mean
‘score for_reguiar first grade,cﬁildren starting school in the
years 1971, 1972, and 1973 was®210.60 as compared to a lower
score of 169.26 for those children placed in a pre-first
‘grade. Students starting school in 1971 performed poorer on-
@he arm flexion on the back test with a grand mean score of

r I~-t‘}. -

217.30 and 224:88.and 148792 in 197

zr§§Hi1§7§75e§peétivély.

As listed in Table 9, the obtained F:iratio for yearJ
‘was 6.90. With 2 and 175 degrees of freedom, an F value of
3.07 is required for significance at the .05 level. Since
the obtained ratio exceeded that required for significance,
the null hypothesis was rejected dnd the year the subjects
started SChooi wés considered to havexhéd an effect on thé 2
arm-flexion and extension test.

As listéd in Table 3, the grand mean 300-yard run

i

score for males was 80.15'as compared to a grand mean score

of 89.59 for females. The overall grand mean score for =-




Analysis of Variance of the Means of Arm

T

Score for Yedrs,

able 9

Classification; and

53 .

Flexion
Séx

Source of Sum of af- - Mean- 1F_
‘Variat%qu Squares Squares .
Year (Y) - 85175.30820 2 42587.62500 90880%
Class «(C) 18862.95685 1 18862.95300 06005

Sex (8) _l 544,28739 1 ) 544 .28735 08830 -
YC 24817.3063 2 - 12408.65200 01300

YS .8397.08262 2 4198.53900 68111

cs . 3.18051 1 3.18051 00052

YCS 14665.38500 2’ 7332.69140 .8955
Error 107874594183, 175  6164.25390 P

Total  1231211.40854 186 - o, g

¥Significant difference at the .05 .level.

A
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iregular'first grade children stafting school 1in %he years
1971, 1972, and 1973 -was 88.20 as compared to a lower score
of 73,59tfor those children placed in a pre-first grade.
Students starting‘sChool in 1971 performed poorér oﬁ’%he

300-yard run test with a grand mean score of 98.54 seconds
L 1 - ‘7/[ y_@,..,,\.,s*r{s Fgaoebde

e v‘_‘i‘

—— e

© “and 77 43 seconds in- 1972% wh11e the best grand mean” score was -

e T Beg

attained by those students starting school in 1973 with a
grand méan score of 71.00 seconds.'

‘ ‘ASkristed-in‘Tab1e~10, the obtalned F ‘ratio for ysar
was. 16.53. With 2 and 175 degrees of freedom,. an F.value of
’3.OZHngreQui?€d for significance at ihé .05 level. Since
the'obﬁained ratio'exoeededff%at{feqpineq for significahce,
the null hypoghés%s was rejected and. the year the subjects
stagted séhool Qas considered to have had an effect on the
300=yard run test.

Theldﬁtéiied F ratio for class was 6.09 with 1 and |
175 degrses of freedom, an F value of 3.90 is required for
significance at the .05 level.. Since the obtained ratio ol
exceeded that required for siénificanceh the null hypothes}s
was rejected and the class” the squéqts started school was
considered.to-havs had an effect on the 300-yard run-test.

The obtained F ratio for sex was 4.00. With I and,
175 degrees of freedom, an F value of 3.90 is required for’
significanqé at the .05 level. 3ince the obtained ratio

exceeded that required for significance, the null hypothesis

was rejected and the sex of the subjects was considered to

*




Table 10

se RS ELRTE LR

Analysis of Variance of the Medns-of 300-yard
Run. Score for Years, Classification, and Sex

55

af

Source of Sum of Mean F
Variation Squares Squares
‘Year (Y) 9567365922 2 4783.82810 16.53835%
Class (C) -1763.31568 1 1763.31560 6.09603%
Sex (S) 1157.27013 1 1157.27000 4.00084%
YC 1737.91462 2 868.95727 3.00410
YS 2759.05994 2 13%9.52970 4.,76922%
CS 1.12310 1 1.12310 0.00388
- YCS 82.31491 -2 h1.15746 0.14229
Error 50619.94838 175 289.25659
Total 67888.60598 186

¥Significant difference at,

the .05 level.
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have. had an effect on the 300-yard test. d ‘

The Jébtained F ratio for yearigisékfﬁggﬁﬂii6f?fWifE}
2 and 175 degrees of freedom, an F value of 3.07 is required
for significance at the .05 level. Since the obtainéd*ratip.
exceeded that required for significance, the null hypothesis
was rejected and thé interaction of year and sex of the, sub-
jects was considered to have had an effect on 'the 30bf§3rd
run test.

Profiles of the mean scores for 300-yard run“andiséx
of the subjects aré j1dustrated in Figure 1. The profiles
indioated a better performance of female subjects startihg

school in. 1971 and 1972 than male subjects starting school in

r1971‘and 1972. However, the male subjects starting school in

1973 performed slightl& better than the female subjects
starting schooi in 1973. The‘investigat{bn of the profileg.
also indicated that the bes£ performances for both male and
female children resulted from those children starting'schodlm
in lgjsgand=gpa? a_decline in performance of both sexes
reédi&ednin the years 1971 and 1972.

e ;B ;fsted in Table 11, .the pﬁéained F ratio for year,
clas;»was H.HO.. With 2 and i75 degfées*ofiffeedom,‘an F
value of 3.07 is required for significance at the .05 level.
Since the obtaihed.ratio,exceeded thét required for signifi-
cance, the null hypothesis was rejected and interaction: of -
year and class the subjects étarted school was considered to

have had an effect on the Wells sit and reach test.

As listed in Table 3, the grand mean Wells' sit and
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Figure 1

Profiles of Mean Scores for 300-yard Run
and Years Subjects Started School.




Analysis of Variance of the Means of Sit and Reach

Table 11

"Score for Years, Classification, and Sex

58,

ra

. Source of Sum of af Mean _F |
Variation ‘Squares Squares
Year (Y) 37.07364 2 18.53680 - 1.42631
Class (C) 7.27787 1 7.27787 0.55999
Sex () 14.44230 1 14.44230 1.11126
YC - 114.49155 2 57.2U576 4. holTT* .
YS 19.32073 2 9.6%036 0.74332
CcS 1.52050 1 1.52050 0.11699
" xcs 15.05136 2 7.52568 0.57906
Error 2274.35571 175 12.99632
Total 248L.52366 186
¥Significant difference a% the .05 level.
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reach score for males was 6.72 as compared to a grand mean
scoré of 5.60'for females. The overall grand mean score

for regular first grade children starting school in the years
1971, 1972, and 1973 was 6.38 as compared to a lower score

of 5.90 for thoee children placed in a pre-first grade. Stu-

: dents starting school in 1971 performed poorer on the Wells'

e, "‘
BT S NN

Slt and reach with a grand mean score of 5.01 and 4 74 and

A . . ""‘r
EE o L ‘t/ b2 L_,,\L

6 18 An~ 1972“and 1973~ respectlvely

Profiles of the mean: scores for Wells sit and reach
and years subjects started school are illustrated in Figs .
ure;2;v?The profiles indicated that the regular first grader
children starting schoolfin 1971 and 1973 performed better
than the pre—firét ehildren etarting echool in 1971 and
1973. ‘However, the pre-first children starting school in
1972 performed better than the regular first grade children
starting school in 1972.° The inspection of profiles also
indigated thafbthe,regular first grade‘children starting
school {h 1@71 performed better than those children starting
school 1n 1972 and 1973 whereas the pre -first children start-
ing school in 1972 and 1973 performed better than those
children starting school in 1971.

As ‘listed in Table U4, the grand mean wrist flexion
and extension score for males was 95.87 as’ compared to a
higher score of 109.83 for females. The overall grand mean-

score for regular first grade children starting school in

the years 1971, 1972, and 1973 was 109.82 as compared to a
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Figure 2

Profiles of Mean Scores for Well's Sit and Reach
and Years Subjects Started School
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lower score of 80.86 for those children placed in 4 pre-first
grade. Students stérting school in 1971 performed better on
the wrist flexion and'eztension~with a grand mean score of
119.14, 1972; 98.56 and 1973; 78.04 respectively.

As stated in Table -12, the obtained F ratio for year
was 20.88. With 2 and 175 degrees of freedom, an F value of
3.07 1is required for significancg at the .05 level. Since i
the obtained ratio exceeded .that réquired forlsignificance;
r_the null hypothesis was rejected and the year the subjects
started school was considered to have had an effect on the.
‘wrist flexion test.

The obtained F ratio for class was 19.25. With 1
and 175 degrees of freedom,; an F value of 3.90 is required
for significance at the .05 level. Since the obtained ratio
exceéded that required for significance, the null hypothesis
was rejected and the class the’sﬁbjectsAwere placed in was
.considered to have .had an effect on the ‘wrist flexion-test.

As listed in Table 4,.the‘grand mean age for males
‘was 105.58 months as compared to 105.97 -months for females.
The overall grand mean for regulér first grade chiidren
starting school in the years 1971, 1972 and 1973 was
106 86 months as compared to a younger pre -first gradé age

of 102.84 months. ’Students startlng school in 1971 were the

=
e e

oldest w1th a grand ‘mean age of 116 36 :months, and 103 62

z 7 fz_

L T /w* b U P

months and 91.23 months 1n 1972 and 1973"respectlve1y

¥

As stated in Table 13, the obtained F ratio for year:




Table 12

-

Ana1y51s of Variance of the Means of Wrist Flexion
for ‘Years, Classification, and Sex :

Source of ¥ i SuMTor TS df  Mean F
Yariation Sguareg Squares
Year (Y) = 24043.41233 2 12021.70300 20.88608%
‘Class (C)  11083.97607 '1  11083.97200 19.25690%
Sex- (8) 849.11887 1 - 849.11865 1.47523
yo 1906.68443 2 953.31240 1.65630
YS- ~520.31049 2 260.15502 0.45198
v cs 759.85985 1°  759.85961 1.32015
YCS 654.13416 2 327.06689 10.56823
Error S100727.732117 175
Total 140544 .81637 186

¥Significant difference at the .05 level.



Table 13
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Analysis of Variance of the Means of Age
for Years, Classification and Sex

arf

©YS

Source of Sum of Mean

Vérigtion Squares Squares

Year (Y) 10140.77618 2 5070.38670 231.24261%.
M-Class (c) 68.2ui55 1 68.24155 3.11226

Sex (8S) 33.26092 1 33.26091 1.51691

YC 36.6i185 2 18.30592 0.83487

12.55946 2 6.27973 0.28640

cs 2.82535 1 2.82535. ~ 0.12855

YCS "L ou2.9624L . 2 ‘ -21.40122 - 0.97968

Error 3837.17326 175 21.92670 ‘

Total 14174.50701 186

¥Significant difference at the .05 level.
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was 231.2%42. Wifhfz and 175 degrees of freedo@,laan-valué
of 3.07 is required for significance at the .05 level. 7777
Since the obtained ratio exceeded "that required for éignifi—
aance, the null hypothesis was ?ejectad'and'%hevage 6fﬂ€he
subjects was considered in proportion with the year the
subjects started school.

As listed in Table 5, the grand mean heighﬁ'for"
males was 49.78 inches as compared to 49.29 inches for

females. The overall grand mean height for regular first -
_grade children starting school in the years 1971, 1972, and
1973 -was 50.09 inches as compared to a shorter pre-first

grade height of U48.25 inches.. Students starting school, in

1971 were the tallest with a grand mean helght of 51. M9

~

P Pl S o LS A

1nche5rand M9 36 1nches and W6 66 iﬁEBEE*En l972 and” l973

R

[

respectively. o ‘ T .
‘As listéd in Table lﬁ,_the obtained F ratio for yéar

H
I3

was 27.5& witpv2_aﬁd;l75;dégréé$ of freedom, an F value of

3.07:1is required for significance at the .05 level. - Since

the obtained ratio exceeded that requlred for 81gn1flcance, .
the null hypothesis was rejected and the height of the
subjects was considered in proportion with the'year the~
. subjects started school.

As listed in Table ‘5, the grand mean weight for
males was,59.9§ pounds as comparad to 58.60 pounds for ‘
fémales. The overall grand mean score for regular first

grade children starting school in the years 1971-, 1972, and.




Table 14

A Analysis of Variance of the Means of Height
Score for Years; Classification, and Sex

65

Source of Sum of af Mean F

" Varilation Squares '_%quares
Year (C)  314.54921 2 157.27454 27 .51606%"
Class (C) 19.47852 1 19.47852 3.41160
Sex (3 13.42792 1 - 13.42792 2.35186
YC 0.40808. 2 0.20404 0.03574
“YS | 0.44565 2 0.22282 0.03903
€S 2.57145 1 2.57144 0.45038
YCS - 8.63750 2 4.31875 075615
Error 999.16072 175 5.70949
Total 1358.67910

¥Significant difference at the .05 level.




1973 was 60.99 pounds as compared fo a lighter pre- flrst

grade welght of 55 19 pounds Students starting school in

J}

1971 were the heaviest with a grand ‘mean welght'bf 66 34
ool wesd o g T TRC o eeds Dl

Ak e 2 e

pounds, and the. grand mean vaiues of “57. 90 pounds and 50 01

1t BT + bR
A ’ 4o (wfez

pounds we¥e taken in 1972 and 1973*respect1ve1y

As listed in Table 15, the obtained F ratio for-~

year was 12.36. With 2 and 175 degrees of freedom, an F -

S value of 3?07’is required for significance at the .

66

05 level-:

Since the  obtained ratio exceeded that required for signifi-

cance, the null hypothesis was rejected and the weight of

the subjécts Was considered in proportion with the year the

subjects-sgarted school.

As listed in Tables_%6 and 17, the mean scores

obtained from data collected in this ;nvestigation and those

noted by James N. DiNucci and John Roger Shore indicdted the

following differences:

a) The boys participating in this study had a
higher mean score than those observéd by DiNucci andehore

.on the balance, modified push-ups, and the arm flexioh on

the back-test items.

'b) The girls participating in this study had a
. . S ‘
higher mean ‘score 'than thosaﬁopgerved by DiNucci and. Shore

on the balance, modified push-ups, and arm flexion on ‘the

back test items.

¢) The observations made by DiNucci and Shore

proved a higher mean score for fhe boys on the grip‘

- S e
— —— e o R - ——

- ® - - - - &7 g




Table 15

67

Analysis of Variance of the Means of Weight
Years, Classification, and Sex

for

Sourc of. - Sum of af * ,Mean ~% F
Variation Square§ Squares
Year (Y) 3378.94201 2 1689.47090 12.36471%
Class (C) 135.81715 1. 135.8171h 0.99400
Sex (s) 34.91L04 1 34.91403 0.25552 ..
YC ~ 328.66565 2 'ﬁ16A9332}6 1.20270] -
s | 37.51779 =~ 2 - 18.75890 0.1372%
cs 78.51232 1 78.51231 6.57461 .
YCS 23.36713 2 11.68356 0.08551
Error  23911.39035 175 136.63649
Total 27929.126L44 186

*¥F, 175 .05 = 3.07.




" Table 16 . -

Mean Scores of Boys in DiNucci and Shore's
Study Compared with This Study

Stand. Dev.

Test-item Mean

Balance 11.88 7.8
23.44%

Grip 24.5 8.5
14.94%

Pushauﬁs 13.97 6.96
16.39%

Arm Flexion 91 13
197.37%

Run 87.2 15.9
80.15% . -

Sit and Reach 11.2 2.2

6.72%

Wrist Flexion 121.67 16.88

95.87%

¥Scores taken fromithis:investigations
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Table 17

Mean Scores of Girls in DiNuccil and Shore's
Study, Compared with This Study

69-

“ Test-item Mean Stand. Dev.
Balance 14.95 NPy
“ e, 29.22%
Grip = 21.4 7.2
i 13. by
Push-ups -'9.55 5.96
16.02%
Arm Flexion gl .27 15.81
201.46%
Run 5 90.3 11.5
T - v 3 *
T 9359
Sit and Reach ~ 12.08 2,03
5.60%
Wrist Flexion 141.05 18.28
109.83%

*Scores'takén from this investigation.
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strength, 300-yard run, Wells' sit and reach, wrist flexion,
and extension test items.

d) The observations make by .DiNucci and Shore
proved a higher mean score for the 'girls on the grip
strength, 3007y5rd run,AWells' sit and reach, and wrist
flexion and extension test items.

e) Similar performances were noted in sex differ-
ences on motor performance. DiNucci and Shore's study indi-
cated that the males performed better on the grip strength,
mbdified push ups and the 300-yard run test items. The
females performed better on the balance, arm flexion on the
back, Wells' sit and reach and wrist flexion and extension
test i1tems. This stud& indicated that the males performed
better on the grip strength, modified push-ups, 300-yard

run, and Wells'-5itrand reach test. items.. The females. per-
4 A § A N 3 . & ;{ N

& » ] v s

formed better :on -the balance, aPm flexion on the}backiand

- Sy £

the wrist flexion dnd extension test items.

Summary

This investigation_ asséssed the motor fitness level
of the studenté and differentiéted the motor fitness level
of boys and girls placed in a pre-first class with boys and
girls placed in a regular first grade. A 3x2x25fé5§6riél
arrangement with no repeated measures was the désign util-
ized to enable the comparison of .the main and interaétion
effects of these variables. Each subject was tested on

seven test items and . the age, -height and weight of each

— POR — e T - -
oo T - A - - e e . . g
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subject was recorded and all scores were the data subjected
to analysis. )
The analysis and interpretation of the data was,

presented 'in three categories of males and female$s in regu-

lar and pre-first grade levels in the years starting school;

* 1971, 1972, 1973.°

]

In addition, a comparison of mean scores obtained
from data collected in this investigation and those noted by

James N. DiNucci and John Roger Shore was made.

v
Fdy
v

b




Chapter 5
DISCUSSION OF RESULTS

This investigation asséssed the motor fitness level
of Boys.and girls in the lower elementary grades and differ-’

entiated the motor*fitness 1@vel:of boys an& girls placed

. B} k
x ¥ 3 ¥

in a pre-first cladsswith boys and girls placed in a regular

lfirst grade. All subjects were tested:on balanc%,tgrip b
strength; push-ups, arm flexlon on the back, 360—yard'run,
sit;ups, and wrist flexion and extension.

The balance test item indicated a better perform-
ance for the regular first grade children than the pre-first
grade students. The females performed better than the males
and a'declihe in perform@n¢e-Wasenoted.from year to‘year.

g The grip strength test item indicated 'a better per-
.formancg for ﬁhe'regular first grade childréen than the
pre-first’ grade studénts. The males proved slightly
stronger than the females and a small»deciine in strength
. resulted from year to year.

The modified’ﬁﬁgé;gggtest item indicated a better
performance for the regular first grade children than fhe
pre=first- grade students. The males and females performed
equally well and a slight decline, in performance resulted

from older to younger students.

g 72.




The arm flexion on the back test indicated a better
pefformance for the regular first grade children thgn the
;pre—firsp grade students. The females performed better
thaﬁ'the males and a slight decline in performance resultéa’
from older fo‘younger students.

The 300-yard run test indicated a better performance
ih the pre-first grade children than the regular first grade
students. The males were slightly faster than the females
and the younger students ram faster than the older students.

The Wells' si% and reach test item indicated a
slight difference between the regular first grade studenfs‘
and the pre-first grade students in that the regular first
graders performed better -than the pre~first graders. The
males ﬁerformed better than the females-and a very small.
Qifférence was noted in the performance levéls of the "child-
ren ranging in age from seven to ten yea;s.

The wrist flexion and extension test item indicated:

.
-~

the fegular first graders performed better than the preé- -+
first graders. The females proved more flexible than the
mélés and the older children were slightly more flexible
than the younger students.
'Previous Investigations'and-Their
Implications

Research has shown as the grade level advances,
iﬁﬁ?ggbment is found in motor performance. Glassow (36)
indicated that motor performance scores improve during early

A Y N .
childhood. Seils (57), Rarick (52), and Latchaw (MM)”

-  |1HACK COLLEGE LIBRAK)
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similariy summarizéd in their respective studies that signi-
ficant: increments resulted from grade to grade.on motor per-
formance tests. This investigation concluded that the older
.phildren performed better on the balance’,-grip strength,
: modified pusﬁ—up§, wrist flexion and extehsion test ‘items.

A ?iight*difference“was noted betﬁeen the dider children and
younger- students on the arm flexion and extension test item
and the Wells! sit and feachitesﬁ item. ' The youhgep'étu—
deﬁts‘réh faster,fha@ the older children.

_ | Research-concerning'sex diffefences on motor perform-
ance 1s evident. Keogh (u2) found thét boys superseded girls
1in mean performance on throwing for distance and had ; simi-
lar advantage 1in ‘accuracy. Esbenschadé (33) indicated that

L] :
girls are favored 1 ieﬁformance of hopping, steppingxand gal-
loping while boxs'péhform better iﬁ’iumping and ﬁﬁr&ﬁihé.
Espenschadé'(33) also pointed out that boys achieve a higher

percentage'of.grip strenght improvement that girils. 'ﬁiNucci

" " and Shore's (66) study indicated that the males performed

better on the grip s%rength,~modified'push—ups, and the 300~
yard run test items. The femaleé performed better on the
balance,zarm flexion on the back, Wells' sit and reach, and
wrist flexion and extension test-items. This study indi=
cated ‘that the males performed'better on thé grip s@fength,
Modified'push;ups, 300-yard run, and Well's sit and reach te
test items. The'femalés performed better on ‘the balance,
arm flexion on the baqk,:andzthe wrist flexlon and extension

ES

test items.
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The mean scores computed from the daté collected in
this study”indibated that the males performed better on the
300-yard run .test item. © A slight difference fa&oring the
males resulted in the grip strength, modified push—ﬁps;
Wells' sit,énd reach test itemél Howevel, the females per- ~
formed better on the balance and wrist flexion“and%é?héﬁ?iE&?

" test items. Females performed slightly better on the ?fmf

flexion on the back test item.

Summary
The subjects in this. study were tested on balance,
grip stpgngth: push-ups, arm flexion on the back, 300-yard
, s
run, sif-ups, andfwrist flexién and extension.

- . :
;Each‘tgst iteém indicated the performance level of

N & .

evefy-subjéct in the stﬁdy. Différgnges were noted in the‘
*year the subjects started school, théir classification of
regular or pre-first grade level, ‘and "their. particular sex:
"Consideration was also given'to previous investiga-
tions and their implications with regard ‘to results obtained

from this study.




&

oves, PR SRR SRR T e TRReR A e =R PRI e S . R

Chapter 6
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

sSummary
-Problgm. The purpose of this sﬁudy was to assess
the motor fitness'level of boys and girls in the lower ele-
ﬁentar& grades and to differentiate the motor fitness level

of boys and:girls placed 'in a pre-first class with boys. and

‘-rgirls‘bléced-in a regular first grade.

Expefimental procedures. One hundred boys and 75

girls rgnéing in age from seven to 10 years of age in the
pre-first.,. post-first, first, second and third grades at
Perry Browne Elementary School in Norwich, New York 'parti-
cipated %n this study. Each subject waé tested 1in terms 6f

i«

< ) . ¢ . ,’;
their motor fitness level- through balance, grip strength,
h 2 ¢’ ’ N K T :

. run,'flexibilityiin the- back and wrist, and modified»push—

- up items. ' S

- - £

Each subject was tested individually by one tester.

+

Only o6ne tést was "administered to each subject .during a

single test pe?riod.

Analysis of the data. Thée 1lnvestigation took the
term bf a 3x2x2 facﬁoral arrangement,. with no répeated mea-
sures. The mean scores of each of the 175 subjects for each

of the seven test items.were computerized and are listed in

76

+
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age, height, and weight of each subject were the data sub-
jected to analysis. A grand mean score was computed’ for each
fse%, %iédé gléésification, and the year in which the subject
began schoolj; either 197;3 1972, o&»l%?Su
i 'Analy§%s of éériéncé'tableﬁ“ﬁé?e chpleted in order
‘to illustrate the source of variation and if‘any effect re-
sulted on each.of the. seven test items and ‘on the age, height
and weight measurements. The tests of significance were made
at the .05 level. 1In cases where the obtained ratio exceeded
the required ratio for significance, the null hypothesis was
rejected-and therefore, it was concluded that the source of‘
variation had an effect on the tesf {Egﬁéfor on the:age,
height, or weight of the subjeét.
Fﬁrthér analyzation of:the data was completed in

graph form. The profiles:of mean scores were graphed for

the purpose of illustrating the significant interactioh re-
sulting from the &ear; class, -and sex cell means. Inspection
of the profiles indicated the performances -of the pre-first

and regular first grade, and sex of the subjects starting-

school in the years 1971, 1972, and 1973.

Conclusions
On the basis of the data and within the liritations
and determinations of this investigation the following con-

clusions may be made:
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1. A sex différence on motor performance 1is evident -
on the grip and 300-yard run test items.

2. The regular first grade students performed bet-
ter on six of the seven test itemg'than phe pre—first grade,
children. Tﬁé‘excépﬂ?en}was Eﬁe 3d0 yar@‘ruﬁ test_itewfin
which the pre-first ¢hilldren pérformed better than the |

<

regular first grade students. ‘ . -

3. A difference in motor fitneés level was noted
between the older and younger subjécts. That is, the older
children performed better than the younger .students on six
~of the seven test items. The exception was the 300-yard run
test item in which 'the younger subjects ran faster than the
older subjects.

i, Sex differences in motor performance were noted
in mean scores of boys and girls in DiNuceci and Shore‘s‘
study as compared with this 'study. DiNucci and Shore's study
indicated that the males performed better on the grip ~ o

strength, modified push-ups, and the 300-yard run test items.

The females performed better on the balance, arm flexion on

e e Y

the backgdH&1WéTESTi§£ﬁ_andﬁggééﬁfﬁes€t§fbmsi?<Tﬁér?émélesf?

s

‘alSo performedbettér on the wrist flexion and extension

test items.

Recommendations
Several studies related to this investigation are

recommended for future research:




79

¥

1. A study could be undertaken in which the test-
items wefe administered mére than once so that a réliability
coefficient may be determined.

2. .An investigation could include a larger number
Qf subjects.;

3. A study could involve subjects taken from two
different elementary schools and a comparison in motor
fitness level and performance could be made.

4, An investigation could involve the use of the
Shape-0-Ball test only and thus, consider the relationship,
if any, of a child's perceptual-motor ability and motor

performance.
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Appendix A. Test Items

1.

2.

3.

Balance on stick lengthwise:

- 8tudent balances on stick, using preferred foot.

At the starting signal, student holds this position.as
long as possible, uﬁ to 60 seconds.

Three trials are allowed.

Score the sum of the 3 times, (record to nearest tenth

of a second.

Grip strength:

In a standing position, student squeezes manuometer,
hand forms sweep arc-downward, with elbow slightly
bent. Hands are not allowed to touch body or any

object. r . ' : T e

Two trials are allowed,with the better score fecérded.

Modified push-ups:

el

Eadh student must stand, with twé feet fiat on floor,
arms stretched out in front, and hands flat against
wall, on tape line.(13 inches from floor). :

Each student lowers<body towards wall so that upper
chest touches wall, then raises to a straight arm
position.

Each student performs as many times as possible, each
push-up counting one point.

Half-credit is given if student does not go completely

down or does not push completely up, maximum of four

81
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:“1ﬁglf;€réaigseallowed.
4, Arm flexion on back:
Student stands at attention with thumb and forefinger
placed on lateral crest of ilium (show) wrist is
straight, féep apart_enough to give solid stancei
Instfumeﬂﬁ‘ié fasféﬂeééfo undérsf&efgfﬁyﬁist{ qiél is
locked. ) : . _ L
Subject places.hand as far up the‘back.as poésiﬁle in
a hammer lock positioh, pointer is locked.
During the movement, body i1s not allowed to bend.for-
ward or sideways, nor is position of feet allowed  to
change.
Score the number of degrees through which movement -
took place.
5. 300-yard run:
On the starting signal, (whistle) student-runs length
or course (100 yards) three times in the style of a“
shuttle run.
One turn is allowed and score the time to the nearest
tenth of a second required tovcompléte the 300 yard
.distance.
6. Wells' sit and reach:
Student sits on Tloor,'kneeé straight, feet flat
against vertical portlon of measuring 'scale.
Student bounces three -times reaching forward along

measuring scale. On the fourth bounce, student -reaches
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as far-forward as po;sible and” holds the- position for
two. seconds. |
Score the distance to nearest half inch reached on
the fourth bounce.

A score of 11 indicated a reach to the point directly

above the toes.

7. Wrist flexion and extension:

Student sits -in- a standard armchair, back straight,
forearm resting -on chair arms,‘fist doubled and‘exﬁena
beyond chalr armsf palm of. hand to be meaeured turned
up with 1nstrument fastened to "thumb, 1nside of flst
Student moves fist upward and bakaéTd.in an arc as
far as possible, dial is locked.

Subject moves fist forward, downware, backward in an
arc as far as possible, pointer is locked.

Fefearm,is not allowed to be raised from chair during
the movement.

Score the number of degrees through which movement

took place.




Appendix B.

Mean Scores

Mean Scores for Subjects—-1971

Balance

Grip

Push-ups

Arm Flexion
300-yard Run
Sit and Reach
Wrist Flexion
Age

Height

Weight

-

Pre=v-~ Regular
M- 12 F - 2 M - 33 F - 26
22.33  14.15 35.76 39.09
15.33 8.70 30.40 . 33.47
16.33  10.00 17.67 15.77
2.31 2.83 4.57 2.97
13.92 8.00 21.88 18.50
10.15 2.83 13.32 11.22
229.75 187.50  205.79 190.00
78.12 67.18 118.22 92.47
T 77.04  96.50 91.76 117.23
8.73 28.99 2l . 27 28.32
L. 25 5.50 8.97 8.00
2.42  3.54 k.95 4.56
110.83 117.00 114.18 129.46
25.27 18.38 29.48 21.48 "
117.75 119.00 116.39 115.50
1.76  1.41 6.55 4.78
50.92  50.10 52.13 51.07
2.13  0.14 2.61 2.22
'60.96" 60.00: 68752 66.56
2, 9 11.31 ¢ 16.09 15.04

-’68
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Mean Scores for Subjects--1972

Pre- Regular A
M <12 F L M- 23 M - 30
Balance X 17.65 18.13  25.57 19.69
S.D. Jd1.24  16.97 21.34 12.42
Grip X 15.00 13.50 14.48 13.63
S.D. 2.22 2.52 4,25 3.11
Push-ups X 13.42  13.25 20.09 18.59
S.D. 6.11  11.76 12.04 8.86
Arm Flexion X 150.08 200.75  251.48 236.81
T ,.8.D. 31.90 67.76  61.19. . 79.68
300-yard Ruh ‘X 77.82 81.50  76.45-  *77.50
| " s.D. 11.06  9.43 " B.52 " 8.43
Sit and Reach. X 7.50 fojS‘ s j§.§3 .. 3.66
S.D. 2.39 2.99  3.66  2.70
Wrist Flexion X 76.83  72.25 95.13 113.19
S.D. 12.26  22.32 26.03 23.32
Age X 104.92 106.28 102.39 - 103.69
S.D 3.20 1.50 3.76 5.6
Height X “49.15 U48.32 bg.72 49.33
S.D 1.83  0.85 2.3 2.71
Weight X 58.33  61.63 59.10 56.43

S.D. 8.86 3.15 10.51 10.09
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Balange
Grip
Push-ups 1
Arm Flexion

300-yard Run

' Sit Up and Reach

Wrist Flexion

Age

Height

Weight

» Pre-~ Regular
M -315 ¥ -7 .M -13 _F -8
15.93 " 17.14 11.18 22.79
9.46 12.74 5.47 22.14
10.47 9.14 12.69 9.75
5.21 b.78 2.18 2.55
9.87 9.86 8.46 6.50
2.64 4.06 5.99 5.95
146.20 124.71  153.15 168.38
20.57  140.89 40.35 30.40
66.89 63.74 78.37 73.13
12.14 11.06 10.51 % 8,54
6.20 6.1L4 6.5 5.63
2.46 _ 3.20 2,73 2.62
“165.,20 ¢ 64,57 . 91.69 ¢ 91.75
15.58 22,64 23.83 28.80 .
91.53  91.43 89.38 93.50
3.38 2.94 2.82 " 5.26
46.00  46.40 47.88 b6.12
2,46 1.90 2.30 2. 47
48.90 48.36  53.02  148.69
8.77 6.77 7.25 7.07
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