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Speaking of Taekwondo, it is a native Korean fighting 
art that originated thousands of years ago and has 

become a popular sport with over 120 million children 
and adults actively participating worldwide (Birrer, 
1996). Along with this increased popularity, coaches 
and federations are in need of evidence-based talent 
identification and development programmes (Wazir 
et al., 2019). Still, there is limited scientific literature 
about the effects of short- and long-term participation 
in regular taekwondo classes. Moreover, little evidence 
is published about the effects of taekwondo on children. 
As taekwondo is characterised by specific fast, high 
and spinning kicks with a movement structure which 
is highly demanding for most muscle groups of the 
athletes (Čular et al., 2010), motor and functional 
abilities are capabilities to generate such movement 

Taekwondo is a combat sport with significant advances being made in the past two decades in organisation, 
competitive systems, the number of active practitioners as well as rules, and especially tactics. However, there 
is a significant lack of anthropometric and motor reference values. This research is trying to illuminate this 
particular part of great value for sports science, not examined yet. The sample for this research comprises n = 
98 young taekwondo athletes out of which n = 68 are competitors and n = 30 are regular practitioners, separated 
within age categories into four groups: C - children (n = 24), YC - young cadets (n = 38), OC - older cadets (n = 
21), and J - juniors (n = 15). They were initially tested using basic anthropometric tests (body height, body weight 
and BMI), followed by seven motor tests (foot taping, standing long jump, 2x15m sprint, side steps, 1-minute 
abdominal flexion, 1-minute squats/sit-ups, and the flamingo test) previously proven to have a correlation 
with success in younger taekwondo categories according to Babić, 2022. The results suggest there are linear 
development tendencies towards speed and strength-related latent motor abilities throughout all the observed 
categories. These presented reference value tables are highly utilised in practical applications, serving both as a 
training evaluation tool and as athlete/talent monitoring in taekwondo.  
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INTRODUCTION

ABSTRACT

MOTOR PROFILE OF YOUNG 
TAEKWONDO ATHLETES

structures. It is therefore important that coaches and 
sports scientists collect objective information about 
their players’ physical performance capabilities to 
substantiate the objectives of training, establish 
short-term and long-term training programmes, 
provide objective feedback, and motivate athletes 
during training (Bridge et al., 2014). The precondition 
for qualitative evaluation of motor abilities is a 
hierarchical, systematic scheme of previously 
collected results on equal samples. 

PROBLEM AND AIM
Motor abilities present one of the key elements 
within the overall anthropological status and are 
crucial in the development of children. The effect 
of exercise on the motor development of children 
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is an increasingly more prevalent topic (Katanić et 
al., 2022), and numerous studies have determined 
that physical exercise has a positive effect on motor 
skills of preschool children (Dobrila et al., 2003; De 
Privitellio et al., 2007; Alwasif, 2013; Krneta et al., 
2015; Bellows et al., 2017; Birnbaum et al., 2017; 
Jaksic et al., 2020). Motor profiling is, unfortunately, 
a rarely researched topic within taekwondo, 
with only several published open-source papers 
(Marković et al., 2005; Suzana & Pieter, 2009; Bridge 
et al., 2014). Profiling is method for standardisation 
of motor ability (reference) values, and such values 
represent valuable data for further evaluations and 
comparisons of the next generation of taekwondo 
fighters. In accordance with the previous statement, 
the authors defined the aim of this research. The 
main goal of this research is to define a motor profile 
and reference values within the sample of underage 
children, young cadet, cadet and junior taekwondo 
fighters and practitioners.

METHODS

Sample of participants and variables

The overall sample comprises n = 98 young 
taekwondo athletes out of which n = 68 are 
competitors and n = 30 are regular practitioners. 
Ethical approval for this research was obtained 
within the Croatian Science Foundation Project No. 
[IP-2020-02-3366]. The examinees were separated 
according to their age categories into four groups: 
C - children (n = 24), YC - young cadets (n = 38), 
OC - older cadets (n = 21), and J - juniors (n = 15). 

For the sample of variables, the authors used a 
battery of tests for the evaluation of motor profiles 

among young taekwondo practitioners (Babić, 2022). 
The mentioned battery is composed of seven simple 
motor tests which are suitable for practical application 
in field/sports club. The applied tests are: foot taping 
(TAP FOOT) for movement frequency speed, standing 
long jump (LOJUMP) for explosive power, 2x15m sprint 
(SPRINT30) for maximal whole body speed, side steps 
(SS) for agility, 1-minute abdominal flexion (ABS1MIN) 
for repetitive abdominal strength, 1-minute squats/
sit-ups (SQ1MIN) for repetitive leg strength, and the 
flamingo test (FLAMINGO) for balance.

Experimental approach and statistical analysis

The authors initially measured anthropometric 
parameters. Body weight was measured with a 
TANITA diagnostic scale (BC 418), while body height 
was measured using the Martin anthropometer with 
scalar precision of 0.01 cm. Body mass index (BMI) 
was calculated via a suitable formula (Himes & Dietz, 
1994). Motor variables were measured according to the 
protocol of the selected test battery (Babić, 2022). All 
participants were barefoot, dressed in dobok bottoms 
and t-shirt. The measurements were conducted on 
tatami (25 mm) puzzle mats, with a temperature of 
20 °C and air humidity of 60% at the Taekwondo club 
Dubrava, in Zagreb, Croatia. All participants are healthy 
and of Caucasian origins. Due to Croatian laws, all 
participants remained anonymous, and their identities 
were protected with code names.

Descriptive anthropometric parameters for the 
overall sample, subsamples and age categories were 
calculated in the first step. The second step contains an 
analysis of the results obtained through the motor tests 
according to age and sex categories, while in the third 
step, the authors investigated the results of motor tests 
within the subsample of competitors. All analyses were 
conducted using Statistica 14, TIBCO Software Inc.

RESULTS AND DISCUSSION
Table 1. Descriptive statistics of the examined competitors’ anthropometric characteristics (n = 98) 

 Competitors 
 

M ± SD 

Regular 
practitioners 

M ± SD 

C 
 

M ± SD 

YC 
 

M ± SD 

OC 
 

M ± SD 

J 
 

M ± SD 
BY 2010 ± 2.79 2011 ± 2.22 2014 ± 0.34 2012 ± 0.81 2009 ± 0.8 2006 ± 0.69 
BH 148.98 ± 

17.63 
141.28 ± 

12.88 
130.13 ± 

6.15 
140.23 ± 

8.29 
158.14 ± 

11.79 
170.85 ± 

7.06 
BW 40.72 ± 12.50 38.60 ± 14.05 29.83 ± 

8.19 
35.38 ± 

9.07 
47.93 ± 10.45 58.15 ± 

8.01 
BMI 17.92 ± 2.49 18.77 ± 3.90 17.38 ± 

3.17 
17.81 ± 

3.18 
19.06 ± 2.89 19.95 ± 

2.80 
 Note: BY - birth year, BH - body height, BW - body weight, BMI - body mass index, M - mean, SD - standard deviation, C - 
children, YC - younger cadets, OC - older cadets, J - juniors
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The results presented in Table 1 suggest that there is a 
natural distribution within the overall sample, with all 
the observed values growing proportionally with the 
age category. BMI values are below 20 in every category 
(column from Table 1), which represents a typical lean 
taekwondo phenotype, already observed in younger 

categories (Čular et al., 2017). However, mean body 
height values are not as great as expected, but 
among individual heights, there are higher values, 
with the tallest male (junior) having the height of 188 
cm, and the tallest female (junior) having the height 
of 177 cm.

Table 2 . The overall results of motor testing separated by age and sex category (n = 98)

 
TAP 

FOOT 
M ± SD 

LOJUMP 
 

M ± SD 

SPRINT 
30 

M ± SD 

SS 
 

M ± SD 

ABS 
1MIN 

M ± SD 

SQ 
1MIN 
M ± 
SD 

FLAMINGO 
 

M ± SD 

C male 
(n = 10) 43 ± 6 137.8 ± 18.06 

8.60 ± 
0.71 

11.87 ± 
1.07 31 ± 5 52 ± 9 4.91 ± 2.56 

C female 
(n = 14) 

46 ± 9 140.29 ± 
18.73 

8.28 ± 
0.70 

11.14 ± 
1.11 

34 ± 8 52 ± 
12 

8.69 ± 6.5 

YC male 
(n = 11) 54 ± 11 

151.92 ± 
25.14 

7.73 ± 
0.72 

10.65 ± 
0.77 35 ± 8 51 ± 6 8.55 ± 4.67 

YC 
female 

(n = 27) 

56 ± 10 149.63 ± 
19.39 

8.02 ± 
0.58 

10.58 ± 
0.74 

35 ± 8 53 ± 8 11.95 ± 
10.43 

OC male 
(n = 11) 64 ± 12 

196.25 ± 
30.63 

7.34 ± 
0.65 9.12 ± 1.25 40 ± 9 

59 ± 
11 

11.61 ± 
7.04 

OC 
female 

(n = 10) 65 ± 16 162.3 ± 22.30 
7.55 ± 
0.54 9.92 ± 1.59 36 ± 5 52 ± 9 

11.95 ± 
8.66 

J male 
(n = 5) 75 ± 10 

221.13 ± 
12.77 

6.46 ± 
0.27 8.14 ± 0.66 44 ± 10 61 ± 7 4.99 ± 1.86 

J female 
(n = 10) 79 ± 12 

194.67 ± 
19.41 

6.86 ± 
0.51 8.18 ± 0.90 55 ± 12 60 ± 9 

15.65 ± 
11.88 

 Note: TAP FOOT - foot tapping, LOJUMP - standing long jump, SPRINT30 - 2x15 m sprint, SS - side steps, ABS 1MIN - 
1-minute abdominal flexion, SQ 1MIN - 1-minute squats, FLAMINGO - flamingo test for balance.

The first impression from Table 2 is that the obtained 
results are similar in the same age categories, 
regardless of sex. As we know, in comparison with 
females, males usually have around 30-40% more 
strength (Miller et al., 1993) and different mechanical 
properties within muscles (Miller et al., 1993; Jeon et 
al., 2019). The results in Table 2 actually present the 
fact that females enter puberty a few years earlier, 
and so their results are still matching those of males 
until senior age. Speaking of motor tests, in the children 
category, female examinees tend to be more successful 
than males. A similar comparison is visible within young 

cadets too, with males being slightly more dominant 
only in LOJUMP and SPRINT30 where absolute power 
plays a significant role. Within the older cadets’ 
category, there is an evident impact of puberty on 
agility, strength, explosive power, and speed (except 
movement frequency speed - TAP FOOT) among 
male examinees in regard to females. Junior female 
examinees seem to be in the peak of puberty, with 
relatively great values even for adult females, while 
males are becoming stronger and faster year after 
year until their peak of puberty in younger seniors.  

Table 3. Results of motor testing on the subsample of competitors separated by age and sex (n = 68)

 TAP 
FOOT 

M ± SD 

LOJUMP 
 

M ± SD 

SPRINT 
30 

M ± SD 

SS 
 

M ± SD 

ABS 
1MIN 

M ± SD 

SQ 
1MIN 

M ± SD 

FLAMINGO 
 

M ± SD 
C male 
(n = 7) 43 ± 3 

139.57 ± 
12.92 

8.64 ± 
0.73 

11.55 ± 
1.01 30 ± 4 53 ± 7 5.10 ± 3.10 

C female 
(n = 12) 46 ± 8 

140.75 ± 
18.14 

8.39 ± 
0.68 

11.06 ± 
1.01 33 ± 8 

52 ± 
13 9.20 ± 6.92 

YC male 
(n = 9) 53 ± 12 

154.89 ± 
27.66 

7.63 ± 
0.80 

10.64 ± 
0.87 37 ± 8 52 ± 5 9.47 ± 10.20 

YC 
female 

(n = 13) 57 ± 12 
158.31 ± 

19.72 
7.89 ± 
0.59 

10.30 ± 
0.76 34 ± 8 56 ± 9 13.50 ± 9.20 

OC male 
(n = 10) 64 ± 13 

198.80 ± 
32.60 

7.23 ± 
0.64 9.03 ± 1.36 

41 ± 
10 

61 ± 
10 

12.89 ± 
14.01 

OC 
female 
(n = 6) 69 ± 17 

171.17 ± 
20.24 

7.31 ± 
0.30 9.23 ± 1.11 38 ± 5 55 ± 9 

14.93 ± 
10.25 

J male 
(n = 3) 76 ± 11 

221.50 ± 
15.61 

6.42 ± 
0.32 8.19 ± 0.79 48 ± 6 63 ± 8 5.76 ± 1.27 

J female 
(n = 8) 80 ± 13 

195.38 ± 
20.63 

6.80 ± 
0.51 8.12 ± 0.95 

56 ± 
12 62 ± 8 

16.96 ± 
12.00 
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 TAP 
FOOT 

M ± SD 

LOJUMP 
 

M ± SD 

SPRINT 
30 

M ± SD 

SS 
 

M ± SD 

ABS 
1MIN 

M ± SD 

SQ 
1MIN 

M ± SD 

FLAMINGO 
 

M ± SD 
C male 
(n = 7) 43 ± 3 

139.57 ± 
12.92 

8.64 ± 
0.73 

11.55 ± 
1.01 30 ± 4 53 ± 7 5.10 ± 3.10 

C female 
(n = 12) 46 ± 8 

140.75 ± 
18.14 

8.39 ± 
0.68 

11.06 ± 
1.01 33 ± 8 

52 ± 
13 9.20 ± 6.92 

YC male 
(n = 9) 53 ± 12 

154.89 ± 
27.66 

7.63 ± 
0.80 

10.64 ± 
0.87 37 ± 8 52 ± 5 9.47 ± 10.20 

YC 
female 

(n = 13) 57 ± 12 
158.31 ± 

19.72 
7.89 ± 
0.59 

10.30 ± 
0.76 34 ± 8 56 ± 9 13.50 ± 9.20 

OC male 
(n = 10) 64 ± 13 

198.80 ± 
32.60 

7.23 ± 
0.64 9.03 ± 1.36 

41 ± 
10 

61 ± 
10 

12.89 ± 
14.01 

OC 
female 
(n = 6) 69 ± 17 

171.17 ± 
20.24 

7.31 ± 
0.30 9.23 ± 1.11 38 ± 5 55 ± 9 

14.93 ± 
10.25 

J male 
(n = 3) 76 ± 11 

221.50 ± 
15.61 

6.42 ± 
0.32 8.19 ± 0.79 48 ± 6 63 ± 8 5.76 ± 1.27 

J female 
(n = 8) 80 ± 13 

195.38 ± 
20.63 

6.80 ± 
0.51 8.12 ± 0.95 

56 ± 
12 62 ± 8 

16.96 ± 
12.00 

 

The observed results in Table 3 revealed a lack of 
significant difference between the overall sample and 
the subsample of competitors. It could be explained 
by a significant proportion of competitors within the 
whole sample. However, it can be concluded that 
motor abilities of young taekwondo practitioners 
tend to develop continuously and almost linearly, 
as their results become greater every (training) 
year. Their bodies are continuously adapting to the 
demands of contemporary competitive taekwondo, 
where speed, explosiveness and accuracy lead 
to success. The presented data can be a useful 
instrument for development tracking of young 
athletes in taekwondo.

CONCLUSION
This paper represents the first reference value 
table for motor abilities of young taekwondo 
practitioners. In other words, it is a motor profile of 
young taekwondo examinees, composed of scores 
achieved through testing the abilities previously 
proven to be associated with competitive success 
in taekwondo (Babić, 2022). Within this particular 
research, it is easy to notice a lean body phenotype 
represented within all categories. Second, there are 
linear development tendencies towards speed and 

strength-related latent motor abilities. And third, there is 
slight difference in motor abilities between competitors 
and practitioners, probably due to the greater number 
of competitors and their similar training programmes 
focused on competitive taekwondo. The conclusion of 
the presented paper could be summarised within a 
cognition that motor abilities of younger age categories 
in taekwondo depend on pubertal status up to a 
certain extent. The impact of pubertal status could be 
measured through the relative age effect (RAE), but 
individual and precise values can be determined only 
individually through talent identification processes. 
The observed results should be further compared 
with other athletes of the same age categories from 
different martial sports. Motor profiles should also be 
collected within every sport so that they can be utilised 
in training programme evaluations and monitoring of 
young talents’ fitness progress.
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Taekwondo je borilački sport sa značajnim naprecima u posljednje dvije decenije po pitanju organizacije, 
takmičarskih sistema, broja aktivnih učesnika, pravila, a posebno taktike.  Međutim, postoji značajan nedostatak 
antropometrijskih i motoričkih referentnih vrijednosti. Ovo istraživanje nastoji rasvijetliti upravo ovaj dio koji je 
iznimno značajan za sportsku nauku, a još uvijek nije ispitan. Uzorak ovog istraživanja obuhvata n = 98 mladih 
taekwondo sportista od kojih su n = 68 takmičari, a n = 30 rekreativci, podijeljenih u četiri dobne kategorije: D - 
djeca (n = 24), MK - mlađi kadeti (n = 38), SK - stariji kadeti (n = 21) i J - juniori (n = 15). Prvo su testirani pomoću 
antropometrijskih testova (tjelesna visina, tjelesna težina i BMI), a nakon toga su izvodili sedam motoričkih 
testova (taping nogom, skok u dalj iz mjesta, sprint 2x15m, koraci u stranu, pregibi trupa u 1 minuti, čučnjevi/
trbušnjaci u 1 minuti i flamingo test) za koje je, prema Babiću (2022.), prethodno dokazano da su povezani sa 
uspjehom kod mladih taekwondo kategorija. Rezultati ukazuju na postojanje linearnog trenda razvoja brzine i 
latentnih motoričkih sposobnosti povezanih sa snagom u svim posmatranim kategorijama. Predstavljene tabele 
referentnih vrijednost su iznimno korisne u praktičnoj primjeni te mogu poslužiti kao alat za procjenu treninga i 
monitoring sportiste/talenta u taekwondou.  

MOTORIČKI PROFIL MLADIH TAEKWONDO SPORTISTA

Ključne riječi: motoričke sposobnosti, omladinski taekwondo, referentne vrijednosti, borilački sportovi
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