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Abstract

This study was conducted to investigate the effects of a 24-week multifaceted sport training program on some physical
and performance characteristics of 5-9 year old children. There are many researches about the necessities for children to
start physical activity at an early age. According to the characteristics of different physical activities to be performed,
children can endow with different developments. Multifaceted development in the motor properties of an unbranched
individual will also benefit him/her in the branching phase. A branch that will be applied to children will develop the
characteristics of that branch in the child. This study aims to determine the effects of the implementation of a training
program consisting of the basic characteristics of different branches on the physical characteristics of children.

A group of children with a mean age of 6.4 (SD 1.34) (n = 98) residing in Ankara participated in the study. A training
program including basic techniques of many sports branches was applied to children in the form of 2 lesson hours per
day for 2 days in each week. Lessons are scheduled for 45 minutes. During the 24-week training period, children were
tested and measured three times; at the beginning, in the middle and at the end of the study. All physical characteristics
of the children within the scope of the study has improved, and the differences in the test of vertical jump, throwing
medicine ball, right foot balance posture, left hand grip force, shuttle, horizontal jump and 10x5m running were found
to be statistically significant (p<0.05).
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1. Introduction

Abundant number of studies has been carried out about the health problems and their effects caused by immobility.
According to the World Health Organization data, three million deaths and 32 million disability status occur each year
due to low physical activity (http://www.who.int/gho/ncd/risk_factors/physical_activity text/en/). The habit of
sedentary life begins at a young age, and it is not so easy for adults to pick up a physically active life style after a
childhood period lived away from exercises (Engelen et al., 2013). In addition to making children get into the habit of
doing sports at a young age, regular exercise is also necessary for their healthy growth. There is no reason to believe
that physical activity is less necessary for pre-school children (Cadenas-Sanchez et al., 2016) (Padilla-Moledo, Ruiz,
Ortega, Mora, & Castro-Pinero, 2012).

It is reported that the lowness of cardiovascular fitness and muscle strength levels in children is associated with the
weakness in bone mass, metabolic risk factors, cardiovascular diseases and premature death rates (Cadenas-Sanchez et
al., 2016; Ortega, Silventoinen, Tynelius, & Rasmussen, 2012; Ruiz Et al., 2009; Smith et al., 2014; Strong et al., 2005;
Sagiroglu et al., 2016). In addition, studies have shown that the increase of moderate-intensity exercise plans at least 1
hour per day for the children aged 9-15 years is especially important in terms of cardiovascular health (Andersen et al.,
2006). In a research review for associating the increase in muscular fitness levels of individuals with their health, it was
emphasized that the increase in muscle fitness level also positively affects general health (Smith et al., 2014).

Physical fitness assessments of children and adolescents are also important for public health. Involvement in regular
physical activity during childhood provides many positive developments on the characteristics such as physical fitness,
skeletal system (Andersen et al., 2006) and psychosocial (Lobo & Winsler, 2006) adequacy (Engelen et al., 2013).
Similarly, physical inactivity is associated with an increased risk of chronic non-communicable diseases generally
continuing in adulthood. Also, there is a relationship between BMI values in childhood and type 2 diabetes,
hypertension and coronary diseases that will be experienced during adulthood (Park, Falconer, Viner, & Kinra, 2012;
Weiss & Raz, 2006).
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Despite some uncertainty of whether there is a relationship between physical fitness and academic success, a study has
shown a positive relationship between muscle strength and academic achievement (Chomitz et al., 2009;
Padilla-Moledo et al., 2012). Studies have reported that short-term physical activities or exercises to be applied by
children also help children develop not only physical performance but also cognitive performance (Chang, Labban,
Gapin, & Etnier, 2012; Jager, Schmidt, Conzelmann, & Roebers, 2014). It has been stated that school-aged children
need to participate in 60 minute fun activities that are appropriate for their levels (Strong et al., 2005).

Another risk factor for children is obesity risk arising due to immobility. Unhealthy, unbalanced diet and lack of activity
in childhood seriously increase the risk of obesity in children. Applying a diet to children so that making them lose
weight in this way is not very useful method. For this reason, more physical activity should be emphasized (Tan, Chen,
Sui, Xue, & Wang, 2017). However, no matter how much physical activity is used as a measure against obesity, the
exercises to be applied for children should not be considered only as a way of prevention from obesity (Weiss & Raz,
2006). The main reason for being overweight can be explained by energy imbalance. Overweightness can occur in
children who cannot spend in-taken energy with exercises (Martin-Garcia et al., 2016).

It has always been a question for parents which sports branch their children need to start at the age of 2-3. They must
direct the child towards the activities that he/she can perform with his own body weight, primarily in the form of a game.
Generally, children who start to join sport activities with a game form should be aimed at branching when they reach
8-9 years old. In this context, the aim of this research is to prioritize the physical achievements of 5-9 year-old children
when they include a program that consists of basic movement education of many branches instead of a single branch.

2. Material and Method

A total of 98 children (52 girls, 46 boys) with an average age of 6.48 residing in the province of Ankara participated in
this research.

Table 1. Basic characteristics of children participating in the study

Parameters N Lowest Highest Average Std. Dev.
Body weight (kg) 98 14 45 23.10 5.92
Length (cm) 98 99 151 117.5 10.14
BMI (kg / m3% 98 10 26 16.55 2.52

2.1 Multifaceted Sports Training

Purpose of the multifaceted training program is to ensure that children receive training without depending on a single
sports branch. For this reason, the children are provided a multiple program consisting of sports disciplines in different
classifications. In the program, individual sports, team sports, racket/paddle sports, competitive sports under the titles of
sports branches have been identified. The children were conducted a total of 4 hours/week of physical activity in the
form of two lesson hours (45 minutes for one lesson) per day in two days per week. Gymnastics and swimming as the
two hours of the weekly four hour schedule were practiced every week without any change in the schedule. In the other
2 lesson hours, two different branch trainings were given and these branches were changed every 4 weeks period. As the
branches were targeted, sports branches in various classifications were taken into the program because of the
multifaceted development aimed at children. Basic sports (gymnastics, swimming, and athletics), team sports
(basketball, football, volleyball, and handball), racquet sports (badminton, tennis, and table tennis), competitive sports
(wrestling, karate) and other sports branch (dance, shooting) are applied to the participant children. Materials suitable
for the children's age were used in the training programs. The children were tested and measured at the beginning, in the
middle, and at the end of the program, in terms of height, body weight, BMI, vertical jump, medicine ball throwing,
balance posture, grip force, twisted arm bar hanging, shuttle run, sit-and-reach flexibility test, horizontal jump, 10x5m
running. The measurements were performed under the same conditions and with the same protocols.

2.2 Data Analysis

The data were collected for this article mainly from survey forms and database registrations. Analysis of the data was
conducted using SPSS for Windows v20. One-way ANOVA was used for comparison of the mean for the related groups,
and TUKEY post-hoc test was used to determine subgroups with respect to the results of one-way ANOVA (p <0.05).

3. Results and Discussion

In this study, effects of the various sports training programs applied to 5-9 year old children on some of their physical
characteristics were investigated.
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Table 2. Descriptive Statistics of the Subjects

N Lowest Highest Average Std. Dev.
] 1. Measurement 98 13,70 4540 23,10 5,92
Body Weight (kg) 2. Measurement 98 13,80 51,50 24,06 6,24
3. Measurement 98 14,70 5130 24,85 6,35
1. Measurement 98 99,00 151,00 117,50 10,14
Length (cm) 2. Measurement 98 98,60 142,00 119,02 9,40
3. Measurement 98 102,00 143,00 120,91 9,14
1. Measurement 98 10,04 25,60 16,55 2,53
BMI (kg / m= 2. Measurement 98 12,77 27,04 16,75 245
3. Measurement 98 1259 26,17 16,78 2,47
. 1. Measurement 98 1,00 32,00 1490 6,16
Vertical Jump (cm) 2. Measurement 98 4,00 38,00 17,28 5,81
3. Measurement 98 5,00 32,00 18,37 5,65
) o 1. Measurement 98 100,00 470,00 209,24 87,27
Throwing Medicine Ball 2 Measurement 98 20,00 476,00 217,95 92,66
3. Measurement 98 94,00 520,00 242,87 97,83
1. Measurement 98 ,50 19,70 5,44 3,81
Balance Right 2. Measurement 98 1,00 1529 5,65 3,42
3. Measurement 98 0,00 2500 6,79 4,25
1. Measurement 98 ,67 28,20 5,21 4,50
Balance Left 2. Measurement 98 0,00 2540 5,08 3,45
3. Measurement 98 0,00 2540 6,32 4,28
1. Measurement 93 3,90 17,60 9,94 2,85
Hand Grip Right 2. Measurement 93 520 19,20 10,45 2,90
3. Measurement 93 1,70 19,60 10,84 3,13
] 1. Measurement 93 5,20 16,70 9,64 2,73
Hand Grip Left 2. Measurement 93 500 17,90 9,94 2,80
3. Measurement 93 5,90 19,10 10,74 3,13
. ] 1. Measurement 98 0,00 36,11 3,89 6,23
Twisted Arm Hanging 2. Measurement 98 0,00 53,97 541 8,09
3. Measurement 96 0,00 32,00 4,50 5,44
1. Measurement 95 0 28 9,82 7,00
Shuttle 2. Measurement 95 0 28 1247 6,95
3. Measurement 95 0 25 12,95 6,05
) 1. Measurement 98 14,5 425 29,12 6,11
Sit-and-reach 2. Measurement 98 16,00 4250 30,14 5,75
3. Measurement 98 12,00 42,00 30,39 6,03
. 1. Measurement 98 10 157 90,69 24,33
Horizontal Jump (cm) 2 Measurement 98 38 163 100,91 21,89
3. Measurement 98 48 165 103,43 21,46
. 1. Measurement 98 22,60 47,90 30,68 4,043
10x5 m Running (sec) 2. Measurement 98 21,80 55,30 29,06 4,70
3. Measurement 98 20,00 5289 27,94 5,03
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Table 3. ANOVA Test Results

Sum of Squares Degree of Freedom Squares Average F p-value

Between Groups 59,981 2 29,991 ,825 ,439
Body Weight (kg) In-group 10577,334 291 36,348

Total 10637,315 293

Between Groups 151,027 2 75,514 771 ,463
Length (cm) In-group 28499,979 291 97,938

Total 28651,006 293

Between Groups 3,214 2 1,607 ,261 71
BMI (kg / m¥F In-group 1792,293 291 6,159

Total 1795,507 293

Between Groups 614,849 2 307,424 8,890 ,000
Vertical Jump (cm) In-group 10063,166 291 34,581

Total 10678,014 293

Between Groups 59687,068 2 29843,534 3,474 ,032
Throwing Medicine Ball  |n-group 2499922,143 291 8590,798

Total 2559609,211 293

Between Groups 103,628 2 51,814 3,508 ,031
Balance Right In-group 4298,660 291 14,772

Total 4402,289 293

Between Groups 90,584 2 45,292 2,688 ,070
Balance Left In-group 4903,230 201 16,850

Total 4993 814 293

Between Groups 37,343 2 18,671 2,127 121
Hand Grip Right In-group 2422888 276 8,779

Total 2460,231 278

Between Groups 60,074 2 30,037 3,596 ,029
Hang Grip Left In-group 2305,552 276 8,353

Total 2365,626 278

Between Groups 115,115 2 57,558 1,286 ,278
Twisted Arm Hanging  |n-group 12933,748 289 44,753

Total 13048,863 201

Between Groups 539,432 2 269,716 6,043 ,003
Shuttle In-group 12586,379 282 44,633

Total 13125,811 284

Between Groups 89,543 2 44,771 1,258 ,286
Sit-and-reach In-group 10352,526 291 35,576

Total 10442,068 293

Between Groups 8913,313 2 4456,656 8,729 ,000
Horizontal Jump (cm)  In-group 148565,990 291 510,536

Total 157479,303 293

Between Groups 491,223 2 245,611 11,233 ,000
10x5 m Running (sec)  |n-group 6362,888 291 21,866

Total 6854,111 293

P<0.05

The average heights of children were measured as 117.5cm in the first measurement, 119.02cm in the second
measurement and 120.91cm in the last measurement. Their body weights were measured as 23.10kg at the first
measurement, 24.06kg at the second measurement and 24.87kg at the last measurement. These values are compatible
with the literature. In a study, it was measured that boys with an average age of 6.8 had a height of 124 +5 and girls
with an average age of 6.7 had a height of 122 cm 5. In the same study, body weight of the boys was measured as 24.5
kg £3.7 while body weight of the girls was measured as 23.8 +3.4 (Dencker, Hermansen, Bugge, Froberg, & Andersen,
2011). Another study was conducted on 9-year-old children. In this study the average height of boys and girls were
measured as 133.5 cm, 134.6 cm, respectively and the average weight of boys and girls together was measured as 32.1
kg (Ramirez-Velez et al., 2017). In another study on children with a mean age of 7.4, the average height of boys and
girls were measured as 126 cm 46 cm and 125 cm =5, respectively and the average weight of boys and girls together
was measured as 26 kg (Edwards et al., 2016).

Despite the small changes in measurements, the BMI values are not statistically significant. The mean BMI value was
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normal, and although some children participating in the study are overweight, but no subjects exceed the obesity limit.
Measurements are similar to the literature. In a study conducted on a child group with a mean age of 4.91, the BMI
average of the children was measured as 16.42 (Cadenas-Sanchez et al., 2016). In another study, the BMI average
values of 5-year-old children and 6-7 year-old children were measured as 14.08 and 15.07, respectively (Fry, Irwin,
Nicoll, & Ferebee, 2015). In an another study, the boys with an average age of 6.8 were found to have a BMI of 15.9 +
1.7 and the girls with a mean age of 6.7 were found to have a BMI of 16.0 1.6 (Dencker et al., 2011). The BMI
measurements of 9-year-old children were calculated to be 17.8 for males and 17.6 for females (Ramirez-Velez et al.,
2017). In the study conducted on the children with a mean age of 7.4, the BMI value was calculated to be 17 for females
and 16 for males (Edwards et al., 2016). In an another study, the boys with age of 9 were found to have a BMI of 16.7
#1.7 (Bayraktar, Yaman, Zorba, Yaman & GUnay, 2016). The BMI measurements of 7-year-old children were calculated
to be 15.96 for males and 15.57 for females (Deliceoglu, Zorba, Yaman, Pekel & Bayraktar, 2013).

A statistically significant difference was found between the first and second measurements for the vertical jump values
of the subjects (p<0.05). Although there was a significant difference between the first and third measurements, no
significant difference was found between the second and third measurements. In a study conducted on children aged 9
years, the vertical jump performances were measured, and an average jump height of 24.0 cm and 22.3 cm was obtained
for the participating boys and girls, respectively (Ramirez-Velez et al., 2017).

Table 4. Vertical Jump TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 98 14,90

2 98 17,28
3 98 18,37
Sig. 1,000 397

The difference between the first and second measurements and between the second and third measurements in the
medicine ball throwing test is statistically significant. A statistically significant difference was found between the first
and second measurements and also between the second and third measurements in terms of right foot balance posture
measurements (p <0.05). A statistically significant difference was also found between the first and second
measurements in the both left hand grip force and shuttle tests, but no statistically significant difference was determined
between the second and third measurements.

Table 5. Medicine Ball Throwing TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 98 209,24

2 98 217,95 217,95
3 98 242,87
Sig. ,788 ,146

A statistically significant difference was found in right foot balance posture measurements of the participant children (p
<0.05). The difference between the first and second measurements and between the second and third measurements is
statistically significant for this characteristics (p <0.05). Although there was a development in left foot balance, no
statistically significant difference was found in the relevant tests.

Table 6. Right Foot Balance TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 98 5,443

2 98 5,653 5,653
3 98 6,794
Sig. ,923 ,096

The development of the left hand measurement values was observed in the grip force measurements. This development
is also statistically significant (p <0.05). The development between both the first and second measurements and between
the second and third measurements is statistically significant. Although there is a development in children's values of
right hand grip force measurements, this development is not statistically significant (p <0.05). In a study on Australian
children, the children's hand grip force measurements were taken as follows; minimum 0 maximum 19.5 kg for 5 years
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old, minimum 0 maximum 22 kg for 6 years old, minimum 0 maximum 26.5 kg for 7 years old, minimum 2 max 28 kg
for 8 years old, and minimum 0 maximum 35 kg for 9 years old (Cochrane, Davey, & de Castella, 2017).

Table 7. Left Hand Grip Force TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 93 9,637

2 93 9,939 9,939
3 93 10,737
Sig. ,756 ,146

The children were subjected to a twisted arm hanging test. Although the development was seen between the periods,
this development was not statistically significant. Again the development of sit-and-reach flexibility test is not
statistically significant.

The development in the shuttle test was also statistically significant (p <0.05). The difference between the first and
second measurements was significant, while the second and third measurements continued to improve, but the
difference between the latters was found to be statistically insignificant.

Table 8. Shuttle Activity TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 95 9,82

2 95 12,47
3 95 12,95
Sig. 1,000 ,877

While there was a statistically significant difference between the first and second measurements in the horizontal jump
test, the difference between the second and third measurements was not statistically significant. In the study conducted
on a subject group with a mean age of 4.91, the long jump distance was measured as 78.23 cm (Cadenas-Sanchez et al.,
2016). In another study, the long jump-stop measurements of 5-6 year old children were taken. The long jump-stop
distance of boys and girls aged 5 years was measured as 83.61cm (424.23) and 75.48cm (221.38) respectively. This
distance in 6 years old boys and girls was measured as 88.96cm (#21.75) and 84.27cm (421.38), respectively
(Latorre-Roman, Garcia-Pinillos, & Mora-Lopez, 2017). In an another study, the longest and shortest jump-stop
distances of 8-year-old children were measured as 18 cm and 181.5 cm, while the same distances of 8-year-old children
were measured as 42 cm and 193 cm, respectively (Cochrane et al., 2017).

Table 9. Horizontal Jump TUKEY Test

Subset for alpha = 0.05

Period N 1 2

1 98 90,69

2 98 100,91
3 98 103,43
Sig. 1,000 ,715

10x5m shuttle running practice was applied to the subjects. The development pattern obtained in these test results are
also statistically significant. The differences between the first and second measurements and between the second and
third measurements found to be significant as well (p <0.05).

Table 10. 10x5m Shuttle Run TUKEY Test

Subset for alpha = 0.05

Period N 1 2

3 98 27,939

2 98 29,063

1 98 30,677
Sig. ,204 1,000

4. Conclusions and Recommendations

Many studies have investigated effects of physical activity on children. In general, the studies has concentrated on the
effects of only one sport branch. However, the implementation of programs involving more than one sporting activity
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for children will ensure their development to be multifaceted. This situation contributes to both their physical
development and general health status. It will also be a great advantage when they start with performance goals for a
sports branch. Children who will be physically more inclined to performance will also have the chance to identify the
branches they will like, by experiencing many branches.
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