August 2015 : Special Issue 4
Doi : 10.14486/1)SCS364

International Journal of Science Culture and Sport (IntJSCS) <'§'§'>

A study on some motoric and anthropometric attributes of competitive and
non-competitive taekwondo athletes between the age group 9-12 years

Duygu SEVINC, Mergiil COLAK, Vedat YILMAZ
Erzincan Universitesi BESYO, Erzincan, TURKIYE
Email: 24duygusevinc24@gmail.com

Abstract

Aim: The aim of this study is to examine some motoric and antrophometric attributes of
competitive and non-competitive taekwondo athletes within the age group 9-12 years and to
determine the difference between those two groups.

Material and method: 31 competitive and 29 non-competitive licensed taekwondo athletes
voluntarily participated in the study. The average ages, heights and weight of competitive and
non-competitive athletes were 11,16+,93 year, 150,58+17,14 c¢cm and 43,80+ 13,97 kg,
9,62+,82 year, 137,31+£8,80 cm and 35,24+8,28 kg respectively. Both groups have been
practising regularly taekwondo for 2,5 years, 2 days a week and two hours a day. Flamingo
balance test, test of disk touching, sit and reach flexibility test, long jump while standing still,
30 sec sit-up test, bent arm pull-up test and 10x5m push up run, right and left hand grip
strength test and 20 m shuttle run of the Eurofit test battery were used. Body fat percent,
body fat mass, fat free mass, body mass index values were measured. Such antrophometric
attributes as hand length, calf and femur circumference, arm length, biceps circumference in
flexion, arm span length were measured.

Results: Results of statistical analyses showed a significant difference between two groups in
terms of motoric scores (p<0,01, p<0,001), antrophometric characteristics ( p<0,01, p<0,001),
and fat free mass ( p<0,001 ) in favor of the competitive group.

Conclusion: Compared with the non-competitive group, significant differences in competitive
group can be explained by their active participation in competitions.
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Introduction

Sports is still an important sector. Taekwondo is a far-east origined combat sport that is also
practiced in Turkey (Tel, 1996) In adoption of new habits of the youth who are to take
responsibilities in society in the future, restoration of good relations between individuals and
societies, for a peaceful life, tendency for sports from childhood is of great importance
(Toksoz, 2008 )

Physical and physiological tests conducted on children are used to measure and evaluated the
effect of regular physical activity on growth, development and health. Children’s growth,
maturation and physical fitness models, their long-term tendency and acute responses to
exercises of various intensity are measured through these tests (Docherty, 1996 )

The level of importance given to sports as well as increasing competition between athletes
and countries, early discovery of talent in sports are crucial in success in sports. Anatomy and
motoric development levels of the selected athletes should be assessed and evaluated
according to their training (Pekel et al.2007 )

All sports disciplines play an important role in increasing physical performances and social
adaptation of the young. The effect of regular exercise on the development of children and
adolescents has been a research topic [Baltaci, 1998 )

We use categories like good, moderate, weak or so to measure the performance of an athlete.
However, such an evaluation would be variable depending on the observer. In order to avoid
such a fallacy, only one indisputable assessment method should be taken into consideration,
which can be explained through numbers and realities. This method is using tests (Giillii and
Esin, 2003).

The aim of this study is to examine some motoric and anthropometric attributes of
competitive and non-competitive taekwondo athletes within the age group of 9-12 and to
determine the difference between those two groups.

Material and Method

Totally 60 licensed male taeckwondo athletes, 31 competitive and 29 non-competitive of 9-12
age group, participated voluntarily in the research. Both groups have been practicing
taekwondo regularly for 2,5 years, 2 days a week and 2 hours each day. While competitive
group have been training for performance, non-competitive group have been training for a
health life.

Measurement forms were prepared for measurement and record of the tests then the values
were recorded.

Measurement of Age, Height, and Weight and Calculation of Body Mass Index

The ages of the participants were indicated in years and their height was measured by means
of height scale on the weighing machine barefoot with 0,01 cm possibility of precision and
their weight by the same weighing machine when wearing dobok with 0,01 kg precision.
Their body mass index was measured by division of the mass by the square of the body height
(Zorba and Ziyagil, 1995)

Flamingo balance test, test of disk touching, sit and reach flexibility test, long jump while
standing still, 30 sec sit-up test, bent arm pull-up test and 10x5m push up run, right and left
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hand grip strength test and 20 m shuttle run of the Eurofit test battery were used in the
research.

For antrophometric attributes, hand length, leg length, calf and femur circumference, bust
length, arm length, biceps circumference in flexion, arm span length were measured in cm.

Skinfold and biceps, triceps, suprailiac, subscapula were measured and body density was
calculated considering Durning-Wormesley’s (1974) formula and body fat percentage
according to Siri’s (1956) formula. SPSS for Windows Version 15,0 program was used for
statistical analysis. Within group difference was tested by Paired-Samples t-test while inter-
group difference was measured by independent sample t-test.

Findings

Table 1. Results of age, body height and body mass measurements of competitive and non-
competitive groups

Athlete N X +SS

Competitive 31 11,45£1,26
Age

Non-competitive 29 9,62+0,82

Competitive 31 150,58+17,14
Height

Non-competitive 29 137,31+8,80

Competitive 31 43,80+13,97
Mass

Non-competitive 29 35,24+8,28
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Table 2. Eurofit test battery results of competitive and non-competitive groups

Athlete N X +SS t P
.. 143,06 +

Competitive 31 ,
10x5m push up run 21,49 -13,877 | 0,000

Non-competitive 29 | 286,27+51,54

Comepetitive 31 1,12 +£1,056 | -6,585 0,000
Balance test

Non-competitive 29 [3,93+2,10

Competitive 31 137,67+£17,54 | -9,208 0,000
Disk touching test

Non-competitive 29 191,58+27,09

Comepetitive 31 24,70+4,87 2,781 0,007
Flexibility test

Non-competitive 29 | 21,4444,15

Competitive 31 | 183,29+30,93 | 6,506 0,000
Long jump test

Non-competitive 29 140,31+18,14
Hand grip strength - Competitive 31 | 19,745,77 3,865 0,000
Right Non-competitive 29 15,20+2,63
Hand grip strength- Competitive 31 18,09+5,82 3,459 0,001
Left

Non-competitive 29 13,96+2.82

Competitive 31 | 28,09+6,79 5,858 0,000
30 sec sit-up test

Non-competitive 29 18,51+5,78

Comepetitive 31 |[3,14+141,82 | 5537 0,000
Bent arm pull-up test

Non-competitive 29 1,60+48,12

Competitive 31 | 48,17+£9,29 7,488 0,000
20 m shuttle run

Non-competitive 29 33,82+4,62

As seen in Table 2, all items of Eurofit test battery suggest statisticallay significant increase
(p<0,01, p<0,001)
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Table 3. Body composition results of competitive and non-competitive groups

Athlete N X £ S8 t P
Fat Percentage Competitive 31 18,68+5,37 -0,111 0,538
Non-competitive | 29 18,84+5,86
Fat Mass Competitive 31 8,54+4,25 1,492 0,549
Non-competitive | 29 6,97+3,86
. «
Fat free mass Competitive 31 35,26+10,42 | 3,271 0,000
Non-competitive | 29 28,26+5,05
. Competitive 31 18,48+2,75 -0,557 0,286
Body mass index
Non-competitive | 29 18,98+4.03

Table 3 shows significant increase in fat free mass, component of human body measurement
(p<0,001) while no significant was seen in all other components.

Table 4. Anthropometric results of competitive and non-competitive groups

Athlete N [X<£SS t P
Biceps circumference Competitive 31 |23,29+43,61 4,609 | 0,000
in flexion Non-competitive 29 | 19,82+1,87
. Competitive 31 |30,12+3,94 3,223 0,002
Calf circumference
Non-competitive 29 |26,68+4,31
. Comepetitive 31 |46,32+6,43 3,18 0,002
Femur circumference
Non-competitive 29 |41,34+5,63
Comepetitive 31 | 149,67+17,08 | 3,531 0,001
Arm span length
Non-competitive 29 |136,82+9.91
iti 1 |[78,06+7,2 732
Bust Length Competitive 3 8,06+7,27 3,73 0,000
Non-competitive 29 | 71,75+5,64
Comepetitive 31 | 64,58+8,55 3,718 0,000
Arm length
Non-competitive 29 |58,03+4,21
iti 111 +1
Hand length Competitive 3 7,35+1,97 3,098 0,003
Non-competitive 29 |16,10+£0,93
iti +
Leg Length Competitive 31 | 88,16£10,13 | 4,131 0,000
Non-competitive 29 | 78,37+£7,99
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Table 4 shows that significant differences were seen in terms of all variables in comparisons
between competitive and non-competitive groups (p<0,001)

Discussion and Conclusion

The effects of taekwondo, a combat and defense sport, on motoric and anthropometric and
body composition attributes of athletes are evaluated by means of tests and measurements. In
the present study in which body composition, anthropometric and motoric attributes of 60
licenced taekwondo athletes in 9-12 age groups living in the province of Erzincan were
evaluated, significant differences were found in favor of competitive group in terms of
motoric (p<0,01,p<0,001), anthropometric (p<0,01, p<0,001) and fat free body mass (
p<0,001) values.

Uzuncan (1991) found the results of 10x5 push-up run test of male students at 12 age group as
2496 + 1.42 seconds. In another study where fitness conditions of these students were
measured, Boreham (1986) found the values of 10x5 mt push-up run as 22.4 + 1.9 sec.
Demirel et al (1990) found speed and coordination test results of male students of 7-11 age
group as 24.2 £+ 1.8 seconds. The present study shows similarity with the values of 10*5 meter
shuttle run of non-competitive group in the relevant literature while average values of
competitive group were better compared to those in the literature (Table 2). In one study, it
was stated that acute acceleration, speed and coordination played an important role in 15-30
sec pair tackle and combined methods (Catikkas, 2003). The results of Catikkas’s research
(2003) prove better speed and coordination test of competitive group in this study.

Balance control is a motoric attribute that covers planning of flexible motions and practices as
well as sensory integration of input (Ferdjallah et al 2002). Dynamic and static postural
control activity develops in all people that do sports for a long period of time (Perrin et al,
2002). Hazar and Tasmektepli (2008) stated that balance affected positively strength of
children in pre-puberty period. (Hazar and Tagsmektepli, 2008). These findings suggest
positive effect of sports on balance.

More than half of the techniques used in taekwondo competitions to get more scores and
practically consist of head techniques (Kazemi et al.,2006) Practices and techniques consulted
for a high kick, and standing on one foot to give a kick lead a rise in balance increasing
postural regulation (Paillard et al., 2006) Violan et al.,1997) Taekwondo athletes stated that
rivals during contest maintain their body balance having a better postural stand. (Violan et
al.,1997). These results are supportive in that balance values of competitive group are
significantly different from those of non-competitive group.

Calis (1992) found disk touching test results of 15-16 15-16 age group male students
attending physical education as 12.2 sec. while Demirel et al (1990) reached 14.3 + 1,9 sec.
The relevant literature supports the results of disk touching test obtained in this study in favor
of competitive group.

Taekwondo is a branch of sports in which flexibility is important and flexible activities are
intensely followed. A taekwondo athlete whose flexibility is good enough can give a long
distance strong kick and protect himself against attacks. Another important activity area of
Taekwondo is gymnastics. Gymnastic activities prior to training is crucial for muscle
relaxation. Such gymnastic activities consist of running, skip, sit-ups, stretch on legs, hip,
curb on knee and ankle circle as well as motions of balance (Gil, 1978).
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Increase in upper level technique scores has led athletes toward upper level techniques. An
athletes should be most flexible during the contest to show upper level techniques with almost
no difficulty, overcome his rival and avoid the risk of getting injured, which makes an
emphasis on the flexibility activities. The athletes whose flexibility is higher have run lower
risk of getting injured (Arslan, 1989).

Flexibility is an aspect of activity to move the body freely, which is possible by muscle and
joint span. Motion in joints is possible through cofunction of joint volatility and flexibility.
Unflexible muscles prevent joint volatility. Velocity is improved by flexibility activities and
stretch of muscles (Cakmakci, 2002). Miguel et al. found flexibility values of tackwondo
athletes as 36.0+9.1cm according to sit and reach flexibility test (Miguel et al, 1998). Heller et
al found flexibility vakues of elite taekwondo values as 6.9+4.5cm (Heller et al, 1998) while
Kutlu et al, as 34.44+5.31cm (Kutlu et al, 1996). On the other hand, Celenk et al found the
values as 36.62+9.01cm (Celenk et al,2005). In this study, the sit and reach flexibility values
were found as 24,70+4,87cm. The relevant literature supports the findings in this study in
favor of competitive group (Table 2).

Taekwondo is one of the sports that needs anaerobic strength. Anaerobic leg strength is
important (explosive power) in leaping shots in defense and attack and counterattack in
Taekwondo (CHO, 1988). Tharp et al.(1984) state that anaerobic power is closely related with
age, body mass and most importantly fat free body mass. Ergun and Baltac1 (1992) argued
that height, body mass and age have positive relation with power and the higher the athletes
the more powerful they become and the higher they take off. In competitions, active use of
leaping shots during defense, attack and counter-attack may account for significantly high
explosive power of competitive athletes. In addition, fat free body mass and height of
competitive athletes compared to those of non-competitive athletes may also be responsible
for higher explosive power. The literature is supportive of the results on explosive power
obtained in this study.

In most studies, hand grip power of children has improved by participating in sports and
exercise (Bockous et al 1990, Katie et al 2003, Yazarer et al 2004). Saygin (2006) in their
study on comparison of physical fitness and physical activity habits of primary school
children at different status found average grip power (right) as 16.97 kg. In the study in which
physical fitness test results related to performance of children doing athletism were evaluated,
Pekel et al (2007) found average grip power (left) of athletes of 10 age group as 15,60 kg. The
present study shows similar results of right-left grip power values of non-competitive group
as in the literature while competitive group have better average values (Table 2).

Kog (2009) in his dissertation on physical fitness of primary and secondary school children
assessed sit-ups averages of 10 age group as 21.87. In one study where sit-ups values of 12-15
age group male volleyball players were examined, Zorba et al (1995b) found 24.81 + 1.80, sit-
up values of sedentary group as 21.57 + 2.24. In another study, Calis (1992) found sit-up
values of 15-16 age group male students attending physical education course as 20.4 + 2.5.
These findings show similarity with sit-up values of non-competitive group but the values of
competitive group are better. (Table 2).

In his dissertation on “Evaluation of the physical conditions of the students at the primary
schools, that are connected to edirne province (sehit asim primary school and trakya
university state conservatory primary school), between 8-11 years of age by eurofit tests”
Koray Hasan found bent arm pull-up test results of male students of State Conservatory at
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Trakya University as 3,73+4,45. This result supports the findings obtained in favor of
competitive group (Hasan, K. 2008).

It was demonstrated that as long as far-east defensive sports are performed in appropriate time
and intensity according to their own style, they contribute a lot to physical and cardiovascular
fitness as well as physiologic aspects (Liu et al., 2000; Pieter et al., 1990; Zehr et al., 1993).
Calis (1992) found 20 m shuttle run values of 15-16 age group male subjects attending
physical education as 63.2 + 10.0 ml/kg/min.

Taskiran found Etibank Sas wrestling team average maxVO2 value as 48,9 ml/kg/min and
USA national team athletes average values as 55.59 ml/kg/min (Taskiran, 1992, p.33). In
taekwondo like wrestling as a weight sport, since their competition duration is closer to each
other, it shows similarity with aerobic power (maxV0O2). Significant difference was found in
favor of competitive group in our study showing similarity with the above mentioned results
p<0,001.

Body composition is composed of fat mass and fat free body mass (Mc Ardle, 1991). Muscle
structure, physical activity level and eating habits are said to be among the most important
factors affecting body mass index. Fatty tissue is inactive and adversely affects performance.
Since fat is not oxidized, it does not contribute a lot to fast energy production. Depending on
the type of training, fat mass decreases (Akgiin,1993). These clues support our findings.
Considering that taekwondo athletes do their training individually, more performance means
low level of fat free mass depending on adaptation of overloading components to athlete.

Celenk and Cumragil (2005) revealed findings in their study in favor of individual football
players and taekwondo athletes showing similarity with the results in our study. (Celenk and
Cumraligil, 2005). No significant difference was found in fat percentage, fat mass and body
mass index results.

Kankal (2008) in his study found significant difference in chest, waist, hip, femur, biceps in
flexion, arm length measurements between aerobic gymnastic and rhythmic gymnastic
athletes (Kankal, 2008). In this study, significant difference was found between competitive
and non-competitive groups p<0,001.
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