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ABSTRACT

E— (OJJ[II Participation in martial arts such as Karate, Taekwondo, Kung Fu, and

Article Info: Wushu has increased recently, and it is possible that determining the difference

between performing different kicks in skilled athletes can be of great help to coaches

and beginner athletes for better performance and prevention of sports injuries.

Accepted: 11 Feb. 2024 M Twelve athletes in two fields of Taekwondo and Wushu were divided into

Available Online: 11 Feb. 2024 groups of six people. A motion analysis device was used to measure the variables of
roundhouse kicking with the foot. Paired t-tests were used to analyze the data at a
significance level of 0.05 for statistical analysis.

Findings showed that there is no significant difference between the duration
of the kicking (leg return), the maximum speed of the foot until the moment of
kicking, the speed of the foot at the moment of strike, the angle of the knee at the
moment of strike, and thigh internal rotation angle (p>0.05). However, significant
differences were observed in the variables of maximum knee angle in the flexion
axis, hip flexion angle at the moment of strike, lateral angle (Y&Z) of the thigh at the
moment of strike, the amount of internal rotation of the hip (in terms of angle), the
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Keywords: amount of lateral rotation to the outside of the hip, the maximum amount of internal
angular changes of the thigh in terms of time, and maximum amount of hip lateral

Biomechanical model, angular changes in terms of time (p<0.05).

Roundhouse Kicking, According to the obtained results, it seems that there is a difference

Taekwondo, Wushu jump between some kinematic variables of rotational kicking in Taekwondo and Wushu

disciplines, which is probably due to the type of kicks in Taekwondo and Wushu, as
each of these sports probably requires different techniques.
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1. Introduction

Maintaining a healthy lifestyle is imperative and essential across all age groups (1, 2). People engage in
sports programs for various reasons. Interest and participation in artistic sports and martial arts such as
Karate, Taekwondo, Kung Fu, and Wushu have significantly increased in recent years. For instance, Birrer
(1996) reported that more than 75 million teenagers worldwide are actively involved in at least one combat
sport (2). One of the requirements for scoring points in these martial arts involves physical contact between
the athlete's body and their opponent's, such as kicking the opponent's body (6, 7). In these sports, the
incidence of both minor and severe injuries among athletes is high, emphasizing the necessity of
investigating proper technique acquisition from a mechanical standpoint (8, 9). Thus, identifying the
factors affecting skill development is crucial for coaches and sports science specialists. Sports
biomechanics can significantly enhance athletes' peak performance through movement analysis, and
discerning differences in foot kicks among skilled athletes can greatly aid coaches and novice athletes in
improving performance and preventing injuries. In this context, one of the most effective methods for
measuring the movements of combat sports is using motion analysis devices. Therefore, based on the
aforementioned rationale, the aim of this study is to examine differences in the execution of combat kicking
techniques among skilled practitioners of Karate, Taekwondo, and Wushu.

2. Methods

The study involved 12 athletes in two disciplines, Taekwondo and Wushu, divided into groups of six
participants at an expert level for each discipline and aged above 18 years. The sampling method employed
in this research is accessible and practical for the intended purpose. Following the division of subjects into
two groups based on their respective sports disciplines, they underwent three main rounds of kicks against
a manikin, with a 30-second interval between each round. After each kick, participants provided feedback
on their performance, and the best kick according to each participant was recorded after three attempts. To
analyze and record the kicks, the laboratory utilized eight motion analysis cameras, calibrated to zero error
before capturing the kicks. Following environment calibration, markers were affixed to the subjects' bodies,
and all kicking movements were recorded by attaching a light marker to each participant's body. The
motion analyzer device was used as the primary tool in this study, exhibiting acceptable validity, stability,
and suitability for movement analysis. After data collection via cameras, the best kick from each participant
was subjected to analysis, and paired t-tests were conducted to compare kinematic variables between
Taekwondo and Wushu athletes. Statistical analysis was performed using SPSS version 21 software with
a significance level set at 0.05 (10).

3. Results

Table 1 presents a paired t comparison of the maximum rotational kicking speed of skilled Taekwondo and
Woushu (Sanda) athletes. The results of the paired t-test for the maximum rotational kicking speed of skilled
Taekwondo and Wushu (Sanda) athletes showed that there was no significant difference in the variables
of kick duration, maximum foot speed until the moment of impact, foot speed at the moment of impact,
and knee angle at the moment of impact between Wushu (Sanda) and Taekwondo. However, significant
differences were found in the variables of maximum knee angle in the flexion, hip flexion angle at the
moment of impact, lateral angle (y and z) of the thigh at the moment of impact, amount of internal rotation
of the pelvis (in terms of angle), amount of lateral rotation of the pelvis, maximum amount of internal
angular changes of the thigh over time, and maximum amount of lateral angular changes of the pelvis over
time.

4. Conclusion

The primary reason for the difference in kicks between Wushu and Taekwondo players stems from the
specific type of kick required in each discipline. For instance, the higher speed of kicks in Taekwondo
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leads to a shorter duration of the kick (back and forth leg) among Taekwondo players (11). Additionally,
Taekwondo athletes exhibit higher foot speeds up to the moment of collision compared to Wushu athletes
(11). Concerning the lateral angle (z and y) of the thigh at the moment of impact, Wushu athletes tend to
hit with greater force to score points, resulting in a smaller angle at the moment of impact and increased
leg pressure for a stronger impact (12). Regarding the internal and external rotation of the pelvis (in terms
of angle), Wushu athletes demonstrate higher levels of internal rotation due to the requirement for greater
impact power (13). Conversely, Taekwondo athletes, not needing to hit as forcefully, exhibit less internal
rotation and more external rotation (19). In terms of the maximum amount of internal thigh and lateral hip
angular changes over time, the intensity of blows in Wushu compared to Taekwondo, and the higher speed
of blows in Taekwondo compared to Wushu, are justified (14). Furthermore, concerning the maximum
knee angle in the vertical axis, Wushu athletes typically need to bend their legs more for a stronger impact.
As for the knee angle at the moment of impact, which was not significant in this study, it appears that both
Taekwondo and Wushu athletes attempt to bend their legs fully at the moment of impact. However,
regarding the hip flexion angle at the moment of impact, the potential difference may be attributed to the
tendency of Taekwondo players to target higher on the opponent's body (for more points), compared to the
lack of emphasis on leg kicks in Taekwondo compared to Wushu (17, 18).

Table 1. Results of the comparison of rotational kicking speed of skilled tackwondo and wushu athletes

Mean SD Levene's test T test
f Sig. t df Sig.
Duration of the Kicking (leg return) ~ Wushu 0.98 0.10 1975 0.19 0872 10 0.404
Taekwondo 0.88 0.26
Maximum speed of the foot until the  Wushu 1212 092 0823 038 -2165 10 0.056
moment of Kicking Taekwondo 1416 211
Speed of the foot at the moment of Wushu 6.52 1.02 3.009 0.113 -0486 10 0.637
strike Taekwondo 6.95 1.88
Maximum knee angle in the flexion ~ Wushu 9695 7.17 3423 0.094 3083 10 0.012
axis Taekwondo 87.02 3.28
Knee angle at the moment of strike Wushu 1197 3.07 1974 0.19 0393 10 0.703
Taekwondo 1037  2.18
Hip flexion angle at the moment of Wushu 2573 251 0.029 0868 -4768 10 0.001
strike Taekwondo 3255 245
Thigh lateral angle (Y&Z) at the Wushu 25.6 255 0351 0567 -5395 10 0.001
moment of strike Taekwondo 33.09 224
Hip internal rotation Wushu 3547  1.67 4.04 0072 6.019 10 0.001
Taekwondo 25.33 3.76
Hip lateral rotation Wushu 6.08 0.41 395 0075 4134 10 0.001
Taekwondo 11.02 3
Maximum amount of thigh internal Wushu 176.36 9.12 1.074 0.324 8.03 10 0.001
angular changes in terms of time Taekwondo 139.04 6.8
Maximum amount of hip lateral Wushu 280.52 1126 0.035 0.855 5065 10 0.001
angular changes in terms of time Taekwondo 247.28 11.46
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