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ABSTRACT The aim of this study was to contribute to the improvement of basic motor skills of pre-school
children between the ages 4-6 with the help of a movement education program. Another purpose was to provide
support to the activity development of a pre-school educational program. Participation was voluntary and 70
children (experimental group=35 and control group=35) took part in this study. The control group attended regular
pre-school educational program while the experimental group was given movement education program for an
academic year (3 days a week, 1 hour for each day). Paired sample t-test for the assessment of pre and post-tests
was used between groups. Independent sample t-test was used for intergroup comparisons. Results show a significant
difference for experimental and control group, (p<0.01) for motor skills. As a result, it was found in this research
which was carried out to investigate motor development of children between 4-6 years old that education programme
caused a significant difference in motor development children in experimental group. Consequently, it was determined

that education programme positively affected motor development properties of children.

INTRODUCTION

Moving is the most important part of life for
children. Therefore, at the age of adulthood
physical activity, structured physical activity in
early years and the person does not hold the
position until the end of its capacity to improve
should be noted that not yet. The child’s regular
physical activity, physical structure, to have the
right to a healthy, progressive deterioration of
years of delay is the physical structure (Ozbar et
al. 2004).

Childhood is the most beautiful age span of
the life. Under normal circumstances, childhood
is the trouble free period of life and a normal
child has no worries except playing. A child’s
physical performance is dependent on age, sex,
socioeconomic class and the level of sports ac-
tivities in pre-school (Chaddock-Heyman et al.
2013; Mostafavi et al. 2013).

Movement Education, higher levels to de-
velop skills in the field of action is broad. Devel-
opment of basic movement skills, the child’s mo-
tor development is the basic element. Movement
of the multiplicity of experience, the children
themselves and the environment can provide
better detection. Movement is in the heart of
children’s active lives, as they acquire their au-
tonomy in different daily life situations (Men-
gutay 2005; Lubans et al. 2010).

Movement education activities, children’s
motor skills and capabilities development is an
important factor in moving the development pro-

cess in the basic movement skills and sports-
related movements of the period, the infrastruc-
ture to create terms, experts on the subject of
consideration on this matter concentration is
caused.

Unfortunately, it is common concern all over
the world that a lot of numbers of children are
not participating in adequate physical activity.
Some studies suggest that the time of physical
activity engagement and the time to play for pre-
school children in early learning settings have
to be increased (Stegelin et al. 2014; Cohen 2014).

Physical activity, motor development as an
element of increased activity of sensory engine
experience reveals the importance of the future.
This situation; Piaget by the “early years of the
potential to lead to subsequent behavior” is de-
scribed as. Physical activity is critical for chil-
dren’s normal growth and development and is
clearly related to superior academic achievement
in primary school classrooms (Mengutay 2005;
Beckeretal. 2014).

We are connected to the above-mentioned
description, the pre-school children applied to
the development of movement skills; provide
training programs that support the motor skills
were investigated.

MATERIAL AND METHODS
Pre-school children between the age of 4 and

6 have been exposed to this study. 35 of these
children have participated to the movement ed-
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ucation program and other 35 children have par-
ticipated normal pre-school education program
which is implemented by not including action
pre-school training program. The support for
motor skill development of movement education
program is given 3 days a week, 1 hour for each
day during 1 academic year. For separately as-
sessment of each child, motor skills (balance,
agility, flexibility, ball catch, ball throw, standing
long jump, vertical jump, sprint, and hand grip)
tests were carried out.

In this study, diet nutrition food program have
been conducted in the same way for experimental
groups and control groups in order to eliminate
the effects of differentiation of nutrition of chil-
dren. Breakfast, lunch and afternoon tea could be
kept under control. A pre-test and a post-test were
performed for all participants at the beginning
and at end of this programme. Thereinafter, two
different groups were evaluated in accordance
with measurement criteria specified above. Our
measurements results by the comparison of two
different groups are compared with the findings
of the reviews received (Ozer and Ozer 2014; Tamer
2000; Zorba and Saygin 2013).

Movement Education Program

In the study on experimental groups, 4-6
years old preschool children, movement educa-
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tion program was performed 3 days a week, 1
hour for each day during an academic year. The
yearly plan for the program is given in Table 1.

RESULTS

In the age group 4-6, children’s motor skill
development to be determined by the balance,
agility, flexibility, catch, throw, long jump, verti-
cal jJump, speed and hand grip is measured, the
results of statistical analysis (Table 2).

DISCUSSION

The aim of this study was to contribute to
the improvement of basic motor skills of pre-
school children between the ages 4-6 with the
help of a movement education program. Anoth-
er purpose was to provide support to the activ-
ity development of a pre-school educational pro-
gram. The results obtained by our study are pre-
sented as sequenced inline discussion below.

Physical fitness contains cardiorespiratory
endurance, muscular endurance, muscular
strength, speed, flexibility, agility, balance, reac-
tion time and body composition. Due to differ-
ent features of these qualifications, physical fit-
ness divides into physical fitness associated with
performance and physical fitness associated
with health (Graham et al. 2001). While the phys-

Table 1: The movement education program for experimental groups

Months Program 9 10

11

12 1 2 3 4 5 6 Total

hours

Recognition of the body

Walking

Running

Skipping

Jumping

Muscular Tension and Joint Movement
To Hop

Leap

Slide

Balance

Rolling

Crawling

Climbing

Swing

Throwing

Catching

Trundling

Ball Ricocheting

Kick (Hand and Foot)

Skill Racetracks and Games 2 2 2
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Table 2: The motor skill measurements differences of pre-test and post-test for both groups

The difference of pre-test —
post test for both group

Pair differences

n Mean + SD Within Between
group, p group, p

Statics Balance.1l — Statics Experimental 35 -15.4645+ 10.38089 .000" .000"

Balance.2 (s) Control 35 -3.5114+ 2.28868 .000"

Dynamic Balance.1 — Dynamic Experimental 35 -12.8000+ 4.89778 .000" .000"

Balance.2 (point) Control 35 -6.5714+ 1.26690 .000"

Agilityl — Agility 2 (s) Experimental 35 1.7557+ .65794 .000" .011™
Control 35 1.3862+ .51954 .000"

Flexibility 1 — Flexibility 2 (cm) Experimental 35 -6.1800+ 1.29542 .000" .000"
Control 35 -1.2514+ .80417 .000"

Catch 1 — Catch 2 (point) Experimental 35 -1.0886+ .24825 .000" .000"
Control 35 -.6457+ .39358 .000"

Throw 1 — Throw 2 (m) Experimental 35 -4.9865+ .92523 .000" .000"
Control 35 -1.2053+ 44195 .000"

Long Jump 1- Long Jump 2 (cm) Experimental 35 -30.9379+ 14.53800 .000" .000"
Control 35 -13.7557+ 9.89681 .000"

\ertical Jump 1 - Vertical Jump 2 (cm) Experimental 35 -4.1769+  1.10873 .000" .000"
Control 35  -2.1483+ 1.13706 .000"

Speed 1 — Speed 2 (s) Experimental 35 .9596+ .36707 .000" .000"
Control 35 .3624+ 40070 .000"

Right Hand Grip.1 — Right Hand Grip.2 (kg) Experimental 35 -4.2140+ 71542 .000" .000"
Control 35 -1.6414+ 74771 .000"

Left Hand Grip.1 — Left Hand Grip.2 (kg) Experimental 35 -3.8243t .85614 .000" .000"
Control 35 -1.3629+ 1.05338 .000"

*p<0.01 ™ p<0.05

ical fitness associated with health contains car-
diorespiratory endurance, muscular strength,
muscular endurance, flexibility and body com-
position, the physical fitness associated with
performance contains speed, agility, coordina-
tion and explosive strength (Graham et al. 2001;
Saygin and Mengutay 2004).

The period up to the age of puberty in girls
and boys will not be different between the de-
velopments of maintained features (Mengutay
2005). From this perspective, this study proves
that there is no any difference between boys
and girls up to puberty. The comparison of sta-
tistical analysis has been done without any dis-
crimination based on gender. This argument is
also indicated by many studies, considering all
kind of variables. The growth of psychomotor
profiles of both groups is observable but the
growth of the experimental groups is statically
higher than control group not influenced by
gender in-between preschool children (Teixeira
Costaetal. 2015).

Experimental group pre-test static balance
measure average 13.46 + 7.80 sec, the post test
of static balance average measurement was de-
termined as 28.92 + 12.85 sec. Control group pre-
test static balance measure average 13.53 £ 7.33

sec, the post test of static balance average mea-
surement was determined as 17.04 + 6.61 sec.
Between groups, static balance measurement
difference of pre posttest is considered and the
average difference was found in significant lev-
els that shows the effect of movement educa-
tion programme (p <0.01). Pre-posttests of the
control group have the average difference in stat-
ic balance measurement 3.51 + 2.28 sec, where
as the experiment group has the average differ-
ence in static balance measurement 15.46 + 10.38
sec when pre and posttests are considered.

As indicated in the article ‘Improvement in
Gross Motor Performance Between 3 and 5 Years
of Age’, static balance improvement is highly
age-related process, since dynamic force (mea-
sured by hopping on one leg) and equilibrium of
the body (measured by standing on one leg)
improve during this age period, however the ef-
fect of movement education program cannot be
disregarded. It might be concluded that motor
skills development is accelerated by movement
education programme during brain development
at these ages (Kakebeeke et al. 2012).

The test results are demonstrating also the
importance of movement education programme
for development of dynamic balance skill. The
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measured dynamic balance average is 8.65 + 1.55
points by pre-test, whereas posttest gives the
average of 21.45 +5.91 points for experimental
group. For the control group, measured dynam-
ic balance average by pre-test is 8.80 = 1.43
points, measured dynamic balance average of
the posttest was determined as 15.37 + 2.11
points. When the results of pre-posttests of
dynamic balance measurement for both groups
are compared, the differences between the aver-
ages of these two groups were found in signifi-
cant levels (p <0.01). Pre-posttest of the control
group, the average difference measure dynamic
balance score 6.57 + 1.26, experimental group,
the average pre-posttest of the difference in
dynamic balance measurement is determined as
12.80 + 4.89 points. From the results, it can be
concluded that the children who had movement
education programme have significant improve-
ment dynamic balance.

There is no observed relationship between
static and dynamic balance of pre-school chil-
dren. Although, the balance degree of overweight
children is low , but it is still better than tall
children as indicated. It should be noted that
balance performance is generally improved with
increasing ages (Ozer and Ozer 2014).

Experimental group pre-test average for agil-
ity ismeasured as 6.57 + 0.48 sec, however 4.81
+ 0.39 sec is measured as the posttest average
for agility. Control group pre-test average for
agility is measured as 6.69 + 0.69 sec, where 5.30
+ 0.46 sec is the posttest average for agility.
Between groups, when statistical difference of
pre-tests difference and post-tests difference is
considered, it was found in significant levels (p
<0.05). Pre-posttest of the control group, the dif-
ference in agility measuring 1.38 £ 0.51 points
average, where pre-posttest of the experimental
group’s average difference in agility measure-
ment is determined as 1.72 + 0.65 points.

Development in the speed-motion of children
between 6-9 years old shows the greatest accel-
erated progress (Muratli 2013). However, the
gender-specific differences in strength proper-
ties start to be valid in this period. Running speed
of boys increases continuously between the
ages of 5-17 , however for girls, running speed
increases continuously between the ages of 5-
14 asindicated (Chatterjee etal. 1993).

The measured flexibility average is 21.32 +
2.86 cm by pre-test, whereas post-test gives the
average of 27.50 + 2.72 cm for experimental group.

For the control group, measured flexibility aver-
age by pre-test is 19.40 +5.11 cm, measured flex-
ibility average of the post-test was determined
as 20.65 £ 4.96 cm. Between groups, pre-post-
test of the difference between the average flexi-
bility measurement difference was found in sig-
nificant levels (p <0.01). Pre-posttest of the con-
trol group, the average difference in measure-
ment flexibility 1.25 £ 0.80 cm, the pre-posttest
of the experimental group, the average differ-
ence in measurement of flexibility is determined
as6.18+1.29cm.

The flexibility feature of girls increased with
age, but flexibility of boys decreases and remains
constant with the age increase, for different re-
sults as many studies have been done (Chatter-
jeeetal. 1993). Fjortoft (2000), 24.6 cm 6 years as
children have found the value of flexibility.

Experimental group has the average of 1.88 £
0.24 by pre-test of ball catch measurement, the
average of postest for ball catch measurement
has been determined as 2.97 + 0.04 points. The
control group has the average of 1.89 + 0.24
points at pre-test by ball catch measurement,on
the other hand, the posttest results have been
determined as 2.54 + 0.30 points.The post test
results differs from each other realizing that max-
imum possible point is 3.

When the statistical differences are consid-
ered, difference of pre-posttest inbetween
groups was found in significant levels (p <0.01).
The pre-posttest of the control group has the
average of 0.64 £ 0.39 points difference, The pre-
posttest of experimental group has the average
of 1.08 + 0.24 points difference.

Experimental group pre-test average is 6.20
+0.74 m by ball throwing measurement, the post-
test average for ball throwing measurement was
determined as 11.19 + 1.28 m. At pre-test of Con-
trol group, the average of ball throwing mea-
surement is determined as 5.91 + 0.54 m, where
the post-test shows that the average ball throw-
ing measurement is 7.12 + 0.76 m. Between
groups, Statistical difference of averages of pre
and posttest was found in significant levels (p
<0.01). Pre-posttest of ball throwing measure-
ments of the control group shows average dif-
ference as 1.20 + 0.44 m, whereas the experiment
group has 4.98 + 0.92 m as the average pre-
posttest of ball throwing measurement. It can
be figured out that physical strength and accu-
racy for throwing a tennis ball is increasing by
increasing ages, however most important con-
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clusion to be drawn is to indicate that move-
ment education programme is crucial to improve
these abilities.

Experimental group pre-test gives the aver-
age 0f 59.62 + 11.60 cm by drop jump measure-
ments and by post-test, it is turned out to be
90.56 + 14.07 cm. Likewise, Control group pre-
test gives the average of 62.70 + 12.56 cm by
drop jump measurements, at post-test it was
determined as 76.45 + 14.78 cm. When the dif-
ferences are statistically analyzed, pre-posttest
difference of drop jump measurement was sig-
nificant (p <0.01). By pre-posttest of the control
group, the average difference by drop jump mea-
surement is 13.75 + 9.89 cm,whereas the pre-post-
test of the experimental group has the average
difference of 30.93 + 14.53 cm by long jump
measurement.

Chow and Louie (2013), in their study, it is
indicated that 4-6 year-old children who are at-
tending private schools are more advantageous
in terms of motor skills than 4-6 year-old chil-
dren who are attending public school, although
there are not any statistical difference between
their developing physical features. It is also ar-
gued that the advantage is arising from suffi-
cient sport activities participation of private
school children.

Dursun (2004), in his graduate studies, 6 year-
old children have an average of 82 cm by drop
jump measurement before the 12-week physical
training program, however experimental group
of children have an average of 107 cm by drop
jump measurement after the 12-week physical
training programme. On the other hand, control
group of children who aren’t exposed to this
program have an improvement from 90.21 to 94.10
cm by the drop jump measurement, when pre
and post tests values are considered. Turgut
(2006), in his study, it is found out that 86.81+15.37
cm is determined as an average value for 6 year-
old children by standing long jump, whereas
Fjortoft (2000) indicated the average value as
104cm.lt can be noted that children after the pro-
gramme have more tendency to jump up higher.

The importance of programme is also prov-
en by vertical jump tests. Experimental group
has the pre-test average of 22.16 + 3.93 cm by
vertical jump measurement. The pre-test aver-
age of experimental group is slightly slower than
the pre-test average of control group, that is
23.01 £ 4.20 cm. However post-test results dem-
onstrate that children who experienced move-

ment education program have more ability to
jump up higher. Control group of children have
the average of 25.16 + 3.60 cm, whereas experi-
mental group has 26.34 + 3.81 cm. When the
groups average are statistically analyzed, the
pre-posttest difference for vertical jump mea-
surement was found in significant levels (p
<0.01). Pre-posttest of the control group has the
average difference 2.14 + 1.13 cmin vertical jump
measurement, the pre-posttest of the experimen-
tal group has the average difference of 4.17 +
1.10 cm in vertical jJump measurement.

In the research of Teixeira Costa, the sample
comprised 324 children (154 boys and 170 girls).
It was divided into two groups: the control group
with 162 children, the experimental group with
162 children. Through a specific program, effect
of structured physical education is analyzed by
comparing pre- and post-tests of these two
groups. At pre-test, the parameters of coordina-
tion and balance, body schema, spatial organi-
zation and temporal organization are higher in
the control group compared to those obtained
in the experimental group. It means that before
the program, control group’s average was better
than the experimental groups average’s. How-
ever, in the post-test, the experimental group had
higher scores than the control group, after the
implementation of the physical education spe-
cific program that influences growth and de-
velopment of children in a positive manner (Teixeira
Costaetal. 2015).

Experimental group has the pre-test average
of 4.50 + 0.31 sec. by speed measurement,where
itis turned out to be 3.54 + 0.31 sec at post-test.
Control group has the pre-test average of 4.43 +
0.31 sec by speed measurement, whereafter the
average of the posttest is found out as 4.07 +
0.31 sec by speed measurement. Although the
difference between pre-test values of both group
is slightly low, a markable difference is observed
at post-tests results of both group. Statistically
speaking, the differences between pre and post-
test of both groups were found significantly dif-
ferent (p <0.01). Pre-posttest of the control group
has the average difference of 0.36 + 0.40 sec
speed measurement,whereas the experimental
group has the average difference of 0.95 + 0.36
sec, when pre and post tests results of experi-
mental groups are analyzed.

Turgut (2006), in his study, it is indicated
that 6 year-old girls sprint 20 meter with the av-
erage time of 5.28 + 0.54 sec ,whereas 7 year-old
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girls have the average time of 4.94 + 0.47 to sprint
20 meter. Ceylan et al. (2014) found that the time
required for running 30 meters for 7 years-old
girls is averagely 8.30+.78 sec, whereas boys
have the average of 7.64+.75 sec.

Katie et al. (2003), found that there is a sig-
nificant difference between children just edu-
cated with table education and children attend-
ed to sport training along with table education
about grip strength. Loko et al. (2000), found
that children who are 10-17 years of age and do
exercise regularly have more powerful extensor
muscles than children of the same age. Faigen-
baum et al. (2002), found that there are signifi-
cant improvements about 1 RM and strength of
children at the end of the movement and strength
education program.

Experimental group of children has the aver-
age of 18.48 £ 2.86 kg by right-hand grip pre-test
measurement and the average of 17.54 + 2.88 kg
by the left-hand grip pre-test measurement. Dur-
ing the post-test, 22.69 + 2.93 kg is averagely
measured by post right-hand grip force measure-
ment. Meanwhile, 21.37 + 3 kg is averagely mea-
sured by left hand measurements.

Control group of children has the average of
18.40 £ 2.79 kg by right-hand grip pre-test mea-
surement and the average of 17.43 + 2.82 kg by
the left-hand grip pre-test measurement.

Both groups averages by pre-test are simi-
lar, however post-test results are differing dis-
tinguishably as proving the contribution of
movement education programme.

At post-test of control groups, the right-
hand grip force measurement average is 20.04 +
2.46 kg and the left-hand grip force measure-
ment average is determined as 18.79 + 2.47 kg.
Statistically speaking, pre-posttest average dif-
ferences of both groups are differing at signifi-
cant levels (p <0.01). Pre-post test difference of
Control group is found out averagely 1.64 £ 0.74
kg by right-hand grip force measurement, where
this value by left-hand is 1.36 + 1.05 kg. On the
other hand, Pre-post test difference of Control
group is found out averagely 4.21 + 0.71 kg by
right-hand grip force measurement, where this
value by left-hand is 3.82 + 0.85kg. No matter
right or left handed the children are, experimen-
tal group of children experienced more efficient
development by using hands. Turgut (2006), in
his study, the average hand grip force of 6 year-
old girl is indicated as 8.02 + 1.85 kg.

Yarimkaya and Ulucan (2015) in their study,
also a significant difference was determined be-

tween post-test values of experimental and con-
trol groups participated in the research in terms
of statistics (p<0.05). When pre-test and post-
test of students in experimental group partici-
pated in the research were compared, it was de-
termined that there was a statistically signifi-
cant difference (p<0.05). In these comparisons,
it was found that post-test values were higher
than pre-test values.

Experiments of static balance, dynamic bal-
ance, agility flexibility, catch, throwing, stand-
ing long jump, vertical jump, and speed and
hand grip between two groups shows statisti-
cally significant differences were found. Most
important outcome of this study and these ex-
periments is that this movement education pro-
grams provide better development of motor skills
for children.

Physical activities play significant roles at
normal growth and development process of chil-
dren. Additionally, vital importance of these ac-
tivities comes to the forefront when a better de-
velopment of community health is considered.
People who are doing physical activities regu-
larly have better physical work capacity and faster
working muscle and neural systems when these
people are observed and compared with others,
who aren’t doing these activities regularly, are
sedentary and at same ages with compared peo-
ple (Gallahue and Ozmun 2006; Rovegno and
Bandhauer 2013).

Another study in the early years indicated
that physical activity is crucial for physical de-
velopment body during the childhood. In addi-
tion to this, the encouragement of physical ac-
tivity programs for motor skills will always have
positive influences not only on children but also
on future community health (Kahle and Emmel
2002).

According to our findings, the application
of the usual pre-school physical education pro-
grams for motor skills of children alone is not
enough, additionally, implementation of differ-
ent motor skills development programmes has
to be supported (Ozbar et al. 2015).

CONCLUSION

As a result of this research, which was car-
ried out to investigate motor development of
children between 4-6 years old, it is found out
that education programme caused a significant
difference in motor development for children in
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experimental group. Consequently, it was deter-
mined that education programme positively af-
fected motor development properties of children.

To increase efficient collaboration of body
and mind is one of the most important objec-
tives of physical activity. Movement education
programmes have fundamental role to increase
coordinative functions of body and mind. There-
fore, physical education programmes have to be
adjusted according to needs and characteristics
of children to increase their fundamental skills.

Movement education activities that are
aimed at preschoolers provide not only healthy
growth for children but also helping children
develop physical activities habit for following
ages. Necessity of movement education at pre-
school education programs including physical
activities and also allocating more time for these
activities are inarguable truth.

Likewise, it is essential to protract research-
es which are aimed at laying emphasis on phys-
ical activities of preschoolers and to deepen the
focuses of these researches.
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