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  Preface             

As all of you know, the 1st International Symposium for Taekwondo Studies was held 
in 2007 in Beijing and the 2nd in Copenhagen in 2009 with great success. This year, 
we are happy to announce that the 3rd symposium takes place in Korea, the birth place 
of Taekwondo, with a remarkable progress. As years go by, Taekwondo has undergone 
an amazing development. And in corresponding to this development, the International 
Symposium for Taekwondo scholars, which seeks to provide an academic basis for 
Taekwondo, has a significant meaning. However, although Taekwondo is compared 
favorably with other sports, in terms of the number of practitioners and the scale of 
international competition, it has been noticed that the scientific foundation of 
Taekwondo is still insufficient.  

The philosophical and historical background of Taekwondo will certainly contribute 
to the establishment of the identity and the future value. For efficient management 
of Taekwondo, a profound sociological analysis and statistical marketing strategy is 
also required. To maximize the skills and strength of Taekwondo players, biomechanics 
and sports medicine also play an essential role. The finest condition control and an 
appropriate weight control are only possible on the basis of academic clarification of 
exercise physiology, biochemistry, and nutrition.

Exercise scientists from all over the world who are strenuously working in 
laboratories should provide the best programs based on scientific clarification and 
research that are in accordance with the cultural, historical, and ethnical 
characteristics of each country. The development of sports science, however, is quite 
different in each country. Nevertheless, in the field of Taekwondo, all of us should 
pursue scientific-based support to every player worldwide. The articles presented in 
this symposium deal with the theoretical research and the ultimate fulfillment of this 
research is established in their practical application to players.
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Focusing only on scientific development may create confusion in values. Sports 
spectators want to see the best physical performance by players in a competition. 
Because of this, players and coaches sometimes lapse into the temptation of using 
prohibited drugs. Upon what values should we, sports scientists, engage our 
researches? Does the spirit of Olympics, that has maintained the traditional value of 
sports, play a sufficient role? Or do we need to create other values?

We sincerely wish that this symposium will provide a great opportunity to share 
our opinions about these questions and eventually find some solutions.

We hope that all participants will have a great academic achievement and a 
memorable experience in Gyeongju, the ancient capital of Silla Dynasty founded in 
BC 57.

 

Editors 
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The evolution of kicking techniques in Taekwondo 
 

Udo Moenig

 Young San University, Korea

In early Okinawan karate, which was an offspring of ancient Chinese martial arts, the 
use of foot techniques was very limited. The range of kicking techniques expanded 
with the introduction of karate to Japan and the decision in 1935 to include 
non-contact free sparring to the daily training routine. Taekwondo and karate training 
and techniques had been very similar until the 1960s. However, Taekwondo diverged 
from karate techniques with the introduction of full-contact competitions during the 
1960s. There were two important eras for the introduction of new techniques. Both 
eras were accompanied by a sharp increase in speed of the game style. In addition, 
rule changes contributed to the application of new techniques.

1

Introduction

Since Korean athletes completely dominated the Taekwondo scene with superior 
skills until the 1990s, the development of new skills has happened predominantly in 
Korea. Therefore, research for non-Koreans has always been limited because of the 
lack of access to relevant materials and information, and the language barrier. Further, 
historical discussions about Taekwondo are always complicated because of nationalistic 
attitudes and distorted interpretations of history regarding Taekwondo by many 
Koreans, and promoted in this way for decades in popular literature. The author of 
this article ignores claims that Taekwondo is an offspring of taekkyeon or other ancient 
Korean martial arts. Rather, he believes that Taekwondo has its roots in karate2. 
Therefore, he treats the evolution of kicking techniques from early karate to present 

udomoenig@yahoo.com
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day Taekwondo as a linear progression.
This work presents an attempt to provide a ‘history of kicking techniques.’ However, 

this research is mostly limited to the martial arts of karate and Taekwondo. Though, 
the selected rules and regulations in Taekwondo sparring promoted the development 
of kicking techniques more than in any other martial art. The beginning of modern 
sporting karate was in 1957, with the first All Japan Championship, which used 
non-contact rules and no protectors, but the Koreans opted for full-contact 
competitions, which turned out to have a profound influence on the overall technical 
development of Taekwondo

Taekwondo is based on karate, which uses mostly strikes with hands, but also with 
knees and elbows, and some kicking techniques, but disregards ground fighting (such 
as in judo and wrestling). Grappling and throwing are also used, but to a lesser extent. 
The techniques that were mostly practiced and preferred by early Taekwondo 
practitioners have influenced the choice of competition rules. It appears that during 
the introduction of rules for competition in early Taekwondo, grappling and throwing 
was mostly disregarded, and ground fighting not even considered. The focus was on 
strikes and kicks. 

Full-contact sparring with at least a modicum of safety is not possible without the 
use of some kind of boxing gloves. Frequent injuries and the rejection of boxing gloves 
by the early Taekwondo leaders led to the exclusion of punches to the face in 
Taekwondo rules. Instead, they decided to adapt a body protector, the hogul. The 
exclusion of fist punches to the face of the opponent contributed over time to the 
development of Taekwondo into a martial sport using legs almost exclusively.

In the choice of the competition arena, early Taekwondo leaders simply followed 
the Japanese non-contact karate competition model. The relative large size of the 
competition court in Taekwondo and the absence of any physical restriction, such as 
ropes, contributed further to the use and development of kicking techniques. Lastly, 
the scoring behavior by judges enforced the preference of kicking techniques over 
punching techniques.

Kicking techniques in early Karate

Despite the presentation in popular culture, especially movies, the use of high-kicks 
in martial arts is a very recent phenomenon. In early Okinawan karate, which was an 
offspring of ancient Chinese martial arts, the use of foot techniques was very limited. 
Early karate literature of the 1920s and early 1930s, displays only low front- and 
side-kicks and some front-kicks to the body. 
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However, with the introduction from Okinawa to Japan, karate developed by 
incorporating new ideas from young Japanese students. The university clubs, which 
were often Shotokan schools of Funakoshi Gichin, played an especially important role 
in karate’s rapid development(Clayton, 2004: 103). Nakayma Masatoshi, one of 
Funakoshi’s best students, recollects: 

My seniors…knew only kata; it was the only thing Master Funakoshi taught them... 
[But] all of us had studied judo and kendo… [which] were centered around combat… 

So, the idea of combat was deeply ingrained in us… and we all really needed the 
combative aspect that karate lacked.

Therefore, Funakoshi reluctantly agreed to include jyu kumite(free sparring) in 
the daily training by 1935 (quoted by Hassell, 2007: 43-5). From this time on, 
"high kicks became very popular," although "karate didn’t use any high kicks 
until contest rules outlawed strikes to the testicles" (Clayton, 2004: 49). Free 
sparring and the chosen rules helped karate to further develop kicking 
techniques, not unlike the Taekwondo of the 1960s. 

By the late 1930s and early 1940s, karate was different from the earlier teachings, 
and that was the time when manyKoreans, who studied or worked in Japan, came into 
contact with karate. All of the founders of the original five kwans(except Hwang Kee) 
learned karate in Japan, and several of them studied Shotokan karatein university 
clubs(Kang and Lee, 1999: 2-13; Madis, 2003: 191-200). When they returned to Korea, 
they introduced the art under the names of ‘tangsu-do’, ‘gongsu-do’, or simply, 
‘karate’(Capener, 1995: 81).3 

Existing kicking techniques during the 1950s and 1960s

Following kicking techniques are displayedin karate and Taekwondo literature during the late 
1950s and 1960s.

Important features presented in early Karate and Taekwondo literature

∙ The predecessor of the modern axe-kick, the front-rising-kick was most likely used only 
for stretching and warming-up at that time. The side-rising-kick was never considered as 
a real kicking technique.

∙he back-spinning-kick and hook-kick seem to be an innovation of the 1960s. They are not 
displayed in earlier literature.
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Kicking Techniques Illustrated in Early Karate and Taekwondo Literature

Basic kicks (no jump- or low-kicks) like illustrated in these authors’ respective books

Kicking 
Techniques:*

Nishiyama
Hidetaka Hwang Kee Choi

Hong Hi
 Choi 

Hong Hi
Cho

Henry**
Son

Duk Sung

1960 1958 1958 1965 1968 1968

Front-kick O O O O O O

Push-kick
(primitive) O O O

Roundhouse- kick O O  O O O O

Side-kick O O O O O O

Back-kick O O O O O

Crescent-kick O O O O O

Front-rising-kick    O O O O O

Side-rising- kick O O O O O

Back-
Spinning-kick O O

Hook-kick O

Inside-out- kick
(taekkyeon) O

Notes : *The authors use a variety of different names for the respective kicking techniques.  The above names are modern 
names.

** Some of the authors, especially Cho, demonstrate some variations of the front-, side-, and roundhouse-kick. A 
common differentiation is made between a ‘snap-’ and ‘thrust kick.’

Table 1. Kicking techniques in early Karate and Taekwondo

∙ All of the kicks were used only as attack-kicks, or in the sequence ‘block and then 
counter-attack.’ No direct counter-attack-kicks existed yet.

∙ The roundhouse-kick was only executed with the ball of the foot, not yet with the 
instep.

∙ Nishiyamashows only the front- and side-kick as jump kicks. The Koreans also 
display in their literature the roundhouse-kick as a jump-kick. Choi mentions a 
few additional jump-kicks. All show a variety of low-kicks.

All of these kicks existed in theory, but some had to be modified for application 
in full-contact sparring, and some proved to be completely unrealistic for this purpose. 
Some kicks, like the inside-out kick for example, lack the substantial force projection 
required in full-contact sparring to score a point. It serves no tactical purpose either therefore, 
athletes do not use it.
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The inclusion of full-contact competitions in Taekwondo 

The most important and unacknowledged event for the real separation of Taekwondo 
from karate, not only in name, but also in substance, was the introduction of 
full-contact competition. The process constituted the "development away from the 
nature of purely martial self-defense," what karate used to be at that time, toward 
a competition-driven martial sport (Capener, 1995: 87).

Despite the introduction of free non-contact sparring and competition in karate, its 
philosophy continued to uphold the belief in the lethality of its blows (‘one blow – 
certain death,’ 一拳必殺, hence, its insistence on non-contact sparring), and the central 
focus on the self-defense aspect. Karate leaders were not able to articulate a new 
philosophy for karate or to incorporate sport values in it. Sparring and competition 
kept playing a minor role in karate.  On the other hand, Taekwondo development 
wasmainly competition-driven from the 1970s on, with the ultimate goal of its inclusion 
into the Olympic Games. However, Taekwondo philosophy kept clinging to a great 
extent to the value system inherited from karate. This led to the many inconsistencies 
in Taekwondo’s philosophy in modern times. 

With the introduction of competitions in the early 1960s in Korea, there was quite 
a lot of experimentation with different rules and game settings. Punches to the head 
of the opponent were finally prohibited, because of frequent injuries (as in 
Kyokushinkai karate). The first full-contact competition using a body protector (hogul) 
was held at the forty-fourth National Sports Festival on the October 24, 1963, in 
Jeon-ju, Jeon-buk. The inside of the body protector consisted of bamboo sticks. At this 
tournament, the rules prohibited strikes with the hands to the head of the opponent; 
a kick received two points and punches, one point (Seo, 2007: 43). After this event, various 
tournaments were organized on middle, high school and university level.

The gradual shift from power to speed

Early Taekwondo competition was not a speed game yet, but rather a power game. 
In the beginning of full-contact competition, in the 1960s, the former heavy weight 
champion Choi Yeong Ryeol recollects: "At that time, mainly the front-kick was the 
most-often used technique" (quoted by Jong Min Kim, 2002: 42). Ko Eui Min, who was 
the Korean national team coach for the 1975 and 1977 World Championships, confirms 
that athletes mostly used front-kicks, blocks, and punches during sparring (personal 
interview, 13. January 2010)4. In addition, the main feature of the 1960’s Taekwondo 
competition was power and strength. Though, athletes occasionally also used some 
other kicks in sparring, like the side- and roundhouse-kick(Jong Min Kim, 2002: 40). 
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According to Kim Sei Hyeok, at the beginning of Taekwondo competitions, there existed 
no steps, and the wide stances and techniques used looked just like karate (personal interview, 
23. March 2010)5. 

The Introduction of fast steps and short stances

With more athletes and more competitions, there was an ever-increasing need to 
introduce new skills in order to outsmart and defeat their opponents. After several 
years of competition and an increasingly large amount of athletes, technique and skill 
started to develop rapidly at the end of the 1960s and early 1970s.

Toward the end of the 1960s, a variety of steps and more narrow and flexible stances 
were introduced in sparring. The weight concentration in these stances became also 
more forward directed. Ko Eui Min had many boxing athletes as friends who inspired 
him to incorporate such stances and steps in sparring (Sei Hyeok Kim, personal 
interview, 23. March 2010). The steps that existed around the early and mid-1970s 
can be seen in his book Taekwondo Competition of 1980, which is the first book 
published about competition. The notes (not the pictures) for the steps date back to 
this period. Steps had been developed first; feint motions followed later (Eui Min Ko, 
personal interview, 13. January 2010). The large competition area and the desire to 
avoid strikes and blows thrown with full power contributed to this process. As a result 
of the introduction of narrow stances and steps, sparring became much more dynamic, and the 
speed of the game increased.

 
The adjustment of the roundhouse-kick to full-contact sparring

Scoring rules in full-contact sparring induced a major change in the technical 
execution of the roundhouse-kick. This kick is the most used kick in modern 
Taekwondo. In addition to projecting more bodyweight into the kick, the contact area 
of the foot with the target had to be changed. In karate and early Taekwondo,the 
contact point with the target was the ball of the foot, which is useful when breaking 
boards. However, it proved very impractical for full-contact sparring. 

First, when kicking with the ball of the foot, the toes are easily injured, especially 
when the opponent blocks. Second, the calf muscles, when kicking with the ball of 
the foot, are tense, which slows down the kick. The greater speed, and the more natural 
and relaxed posture, when kicking with the instep of the foot, had been major 
influences in changing the roundhouse-kick. Lastly, according to Kim Sei Hyeok, during 
the early years of competition no points were rewarded for an instep roundhouse-kick 
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Ball of the foot, as in karate and
traditional Taekwondo

Instep, as in modern Taekwondo.

Figure 1. Contact area of roundhouse-kick

to the body. This changed with a rule modification in 1967. The new scoring rule, 
in connection with new and improved body protectors introduced in the 1970s, led 
to the popular use of the kick. The old body protector with bamboo sticks inside was 
not suited for the instep roundhouse-kick, because of the hard impact, but the new 
protector, with an ethafoam filling was ideal for it. Over time, the related sound while 
kicking the hogul with the top of the foot became an indica tor for a scoring 
point(personal interview, 23. March 2010). The use of the instep proved to be much 
more natural in a biomechanical way. This is supported by the fact that all full-contact 
martial arts now use the roundhouse-kick in a similar way.

However, during the 1960s, power was still very much emphasized and the 
roundhouse-kick was executed in a wide round circle (hence the name). Though this 
changed again over time, when a variety of footwork techniques were developed and 
speed in sparring gained greater importance. Instead of kicking in a wide circle, the 
kick became straighter and in a more forward direction.

This development occurred over time with all techniques; wide strong swinging motions were 
replaced with straighter ones. The shorter way to the target was faster, but less powerful. 

The introduction of Counter-Attack-Kicks

The large size of the competition court in Taekwondo and the absence of any physical 
restriction, such as ropes, brought about two important implications for the 
development of Taekwondo techniques. First, over time, the relative emphasis of speed 
over power emerged due to the large competition area; athletes had to cover greater 
distance quickly while trying to hit a moving opponent. Secondly, in the absence of 
ropes, cover and blocks became less important; one could avoid being hit by moving 
around or just stepping out of the competition area. In addition, the large gloves used 
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Traditional roundhouse-kick
(wide swinging motion)

Modern roundhouse-kick
(straight forward motion)

Figure 2. Evolution of roundhouse-kick

as cover in other fighting sports are absent in Taekwondo. Unusually, no forearm or 
shin guards were used until the early 1980s, and protective gloves and foot protectors 
(which are still not always used) have been introduced only recently. Therefore, 
blocking in early Taekwondo competitions resulted in many bruises and injuries. This 
certainly contributed to the tendency to avoid the opponent’s strikes. 

These combined factors led to the development of direct counter-attack-kicks (or 
counter-kicks), skipping the sequence of a block used in traditional Taekwondo and 
karate. In addition, the force of the blow inflicted on the opponent is greatest when 
counter-attacking. The force of the forward moving attacker collides with the force 
of the counter-attacking defender and the attacker’s momentum combines with the 
force of the counter-attack, increasing the energy of the impact. This situation produces 
the strongest blows in Taekwondo sparring, and leads to the most knockouts. The first 
direct counter-attack-kick, introduced around the year 1971, was the back-kick (Eui 
Min Ko, personal interview, 13. January, 2010). It is the natural counter-kick for the 
then newly-introduced instep roundhouse-kick, but impossible to use against straight 
kicks, like the front-kick.
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The rise of modern Taekwondo

Historical developments and directions in Taekwondo technique were often induced 
through changes in competition rules and regulations. Any given set of rules in 
competition naturally manipulates the game style, the tactics used, the preferred 
techniques, and the form and execution of specific techniques. The allowed techniques 
that can lead to victory are naturally favored.

During the 1970s, kicks diversified, but the instep roundhouse-kick gradually 
became the most important kick. The 1980s can be seen as the age of the counter-kicks, 
especially the roundhouse-counter-kick. The general trend of the 1980s was to prefer 
counter-kicks to attack-kicks, and kicks to the body over kicks to the face (Jong Min 
Kim, 2002: 40). The early and mid-1980s were also the last period in the development 
of new kicking techniques. Especially, the front leg kicks started to become popular 
during that time, which led ultimately to the development of the double-kick. Hand 
techniques disappeared almost completely, because no scoring points were awarded 
for their use.

The 1990s can be seen as the age of the fast-kick (front leg roundhouse-kick) and 
of the double- or multiple-kicks. Kim Sei Hyeok stated in his master’s thesis in 1993: 
“In comparing the number of attempts of various Balnolrim [foot steps] patterns[,] 
Ap-nolim [front step] initial attack recorded the greatest frequency” (35). The use of 
the front leg roundhouse-kick for initiating an attack became the trademark of 
Taekwondo in the 1990s. 

As a result of the general trends of the late 1980s and 90s, Taekwondo games were 
often perceived as boring to watch by the audience. Therefore, a radical revision of 
scoring rules was perceived as necessary. The trend of not using high-kicks was partially 
reversed with the introduction of multiple scoring points for face-kicks, which started 
in 2001. Many more trends in Taekwondo will certainly be reversed due to the still 
ongoing rule modifications. First, through the introduction of multiple-point scores for 
high-kicks and turning kicks, their use is encouraged and rewarded. Second, if some 
form of electronic hogul should be introduced permanently, it will be more difficult 
to score with roundhouse-kicks to the body, especially with the front leg. However, 
powerful straight kicks like the back- and push-kick, in addition to punches, score more 
easily. At present, there seems to be a reversion toward emphasis on power rather than 
speed. In any case, drastic changes in preferred techniques and skills lie ahead in Taekwondo 
competition.
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Conclusions

In early Okinawan karate, which was an offspring of ancient Chinese martial arts, 
the use of foot techniques was very limited. It consisted only of front-kicks and some 
low kicks. The range of kicking techniques expanded with the introduction of karate 
to Japan and the decision in 1935 to include non-contact free sparring to the daily 
training routine. Taekwondo and karate training and technique had been very similar 
until the 1960s and even beyond. However, the two styles diverged with the 
introduction of full-contact sparring and competitions in Taekwondo in 1963.

The main influence in the shaping of Taekwondo technique was the introduction 
of full-contact competition in connection with its still-existing core rules: First, 
full-contact sparring with a body protector; second, a limited target area; most 
importantly, the exclusion of hand strikes to the head and face of the opponent; lastly, 
the large size of the court without any physical restrictions. Many of the discussed 
points and arguments have already been recognized and suggested by others. However, 
the importance of the large-size competition area, and the lack of ropes or other 
constraining mechanisms, combined with the absence of protective equipment in early 
Taekwondo (especially some kind of protective gloves, and to a lesser extent forearm- 
and shin guards), has been overlooked. Furthermore, in the absence of some kind of 
boxing gloves, the rule of excluding punches to the head was necessary, because of 
frequent injuries. The joining together of the core rules shaped the technical evolution 
and direction of Taekwondo technique.

When full-contact sparring was introduced, a variety of kicking techniques existed 
in theory. However, many of them could not be realistically used in full-contact 
sparring; some had to be modified first, for example the roundhouse-kick. Its execution 
with the ball of the foot had to be modified, using the instep instead. Further, some 
of the kicking techniques proved to be completely unrealistic for the purpose of 
full-contact sparring. During the 1960s, front-kicks, blocks and punches were the 
most-often used techniques. The stances had been wide and static; no steps yet existed, 
and the range of technique was similar to karate. At that time, Taekwondo sparring 
looked much like karate sparring. This changed with the introduction of shorter and 
flexible stances, and a variety of fast, flexible and dynamic steps at the end of the 
1960s. The result was that speed gained greater importance; the shift from power to 
speed began. Before 1967, the instep roundhouse-kick to the body existed, but no 
points were rewarded for it. 
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Table 2. Estimated timeline for the evolution of kicking techniques

Before 1925:           Low-kicks, front-kick

Early 1930s:           Side-kick         (Mostlylow-kicksandsomebody-kicks)

1935 —— Introduction of non-contact free sparring in karate training ————————
(Introduction of high-kicks)

1950s and before: Roundhouse-kick (ball of foot)

Push-kick (primitive)

Crescent-kick

Back-kick (only attack, not counter)

Front-rising-kick (likely used for stretching only)

Side-rising-kick (likely used for stretching only)

Inside-out-kick (taekkyeon kick, only described by Hwang 

Kee)

Variety of jump-kicks (front-, side-, and roundhouse-kick, 

twin foot kicks)

Variety of low-kicks

Karate         (No direct counter-attack-kicks)

1963 —— Introduction of   full-contact Taekwondo competition 

Taekwondo is 1965: Back-spinning-kick (first mentioned by Choi Hong Hi)

still KARATE-like 1968: Hook-kick (first mentioned by Henry Cho)

Use of wide static stances, no steps, power; use of mostly front-kicks, blocks and 

punches in sparring

Late 1960s —— Introduction of short stances, agile and flexible steps ————
Taekwondo

1967: Instep roundhouse-kick becomes popular, because of rule change

Early 1970s: Introduction of direct counter-attack-kicks:

  1) Back-kick (1971), and soon later back-spinning-kick

Mid-1970s:   2) Under-(counter)-kick (a between a front- and roundhouse-kick)

Early 1970s: Modern axe-kick

Late 1970s: Increased use of front leg, possible modern jump-axe-kick

1981-82: Turn-kick

1982-83: Fast-kick and cut-kick

1984: Double-kick (last technique introduced in sparring)
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This changed with a rule alteration in 1967, which led to the popular application 
of the instep roundhouse-kick, because of its simplicity and speed. The instep 
roundhouse-kick, more speed, a variety of quick and agile steps allied to the existing 
rules and regulations led to the evolution of direct counter-attack-kicks. The result 
was a variety of new techniques and a diversification of kicking techniques during the 
1970s. During that time, athletes increasingly perfected the counter-attack-kicks and 
they gained more importance. The common focus of the mid- and late 1970s research 
was the under-kick (a counter- kick falling between a front- and roundhouse--kick). 

The only way to beat the increasingly perfected counter-kicks was again with speed. 
And the use of the front leg in the form of the fast- and cut-kick provided this. Research 
material points to the time period around 1983 with the first mention of these kicking 
techniques, but its real introduction was likely some time before. The ever-increasing 
speed finally led to the double-kick around 1984, at first as a counter-kick against 
the cut-kick. It was the last new technique introduced in Taekwondo sparring. Research 
done in the 1980s focuses on the complex interrelationship between attack and 
counter-attack techniques combined with steps and combinations. By the year 1985, 
almost the full range of modern existing kicking techniques is mentioned in research 
materials.

There have been two important eras for the introduction of various new techniques. 
The first one was from the late 1960s to the early 1970s, and the second was from 
the early- to mid-1980s. Both eras witnessed a sharp increase in the speed of the game. 
Further, rule changes and improved sparring equipment contributed to the 
development of new techniques.  Rule changes and advances in sparring and scoring 
equipment are important factors for the change and popular use of preferred 
techniques. Though, the likelihood of developing a completely new kicking technique 
seems to be remote. The physical limitations of the body seem to be reached. A variety 
of acrobatic jump- and multiple jump-kicks have been developed for demonstration 
Taekwondo, but these kicks have had no influence on sparring and do not concern 
this study. 

This evolutionary process of Taekwondo technique has been only possible because 
of the introduction of full-contact competition in connection with the chosen rules. 
It shaped its technique profoundly and made it different from karate.
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Notes
1 The Romanization of Korean words was conducted according to the ‘Revised 

Romanization System of Korean’ introduced by the Korean ministry of culture. 
However, the author did not revise direct quotes, Romanized names used by 
respective individuals themselves, or Korean words assimilated in English. In 
the body text, Korean and Japanese names are left according to traditions, 
family names first.

2 See Capener(1995), Kang and Lee(1999), and Madis(2003). These are the best sources 
available in English regarding Taekwondo’s history.

3 ‘Tangsu-do’ and ‘gongsu-do’ are the respective Korean pronunciations of the Chinese 
characters for ‘karate-do.’

4 The personal interview with Ko Eui Min was conducted in Munich, Germany, 13. 
January 2010.

5 The personal interview with Kim Sei Hyeok was conducted in Suwon, Korea, 23. March 
2010. He has been the most successful trainer in Taekwondo ever. He was the 
national team coach of Korea for the 1988(exhibition game), 2004, and 2008 
Olympic Games, and the 1987, 1989, and 1993 World Championships. At 
present, he is the director of the Samsung S-1 professional team, which is the 
most successful team in the world. Kim is a student of Ko Eui Min. 
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Taekwondo Poomsae and the Wonhyo's philosophy of

“Ilyo” (Ever-present One) 

-The philosophy of Taekwondo Poomsae and its relation to “Wisdom-body”-

Peter Ha 

 Kyung Hee University, Korea

The aim of this paper is to unveil the distinctive characteristics of the highest Taekwondo 
PoomsaeIlyo(Ever-present One) by highlighting the fact that the movement of Poomsae lies 
in the pre-thematic spatiality of wisdom-body. The Poomsae Ilyo means the unitary relation 
between man and world, and this relation is founded not on mind or an abstract thingking but 
on “wisdom-body.” The concept of wisdom-body,however, does not mean a physiological 
body in an objective sense. Rather, it refers to the habitual body that finds itself in the 
pre-objective realm. In contrast to a physiological body, the habitual wisdom-body is intimately 
bound up with the pre-objective spatiality of lived-experience, which is distinguished from the 
spatiality of objective experience. With this “pre-thematic spatiality of a habitual wisdom-body,” 
we can finally understand the meaning of the primordial unity between man and world that is 
reached in the TKD Poomsae called Ilyo. 

2

Introduction

As it is well-known, Taekwondo (TKD) training consists of two parts. On the one hand 
there is TKD sparring, and on the other hand, there is TKD Poomsae. However, in the 
history of the modern TKD, TKD has developed focusing exclusively on the promotion 
of sparring and in this development the advancement of Poomsae has been relatively 
disregarded. In a certain sense, this neglect of Poomsae is justified, for in TKD training 
the practical application of Poomsae is manifested in the sparring. Concerning this 
point, TKD textbook puts as follows:The Kyorugi[sparring] is a practical application 
of Poomsae.1 In other words, Poomsae is just regarded as a supplementary training 

peterha61@yahoo.com

1. Taekwondo Textbook(Seoul: Kukowon, 2006), 304.
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to the sparring.
However, since 1990s the conception of Poomsae has changed. The Poomsae is taken 

as an autonomous training independent of the sparring. Consequently, the first 
international Poomsae competition sponsored by WTF was held in year 2006. And 
corresponding to the rapid progress of Poomsae, there have been a great demand for 
the academic and philosophical foundation for Poomsae.

In the training of Poomsae, one can find a peculiar characteristic, which is not found 
in the training of sparring. Unlike the sparring, the training of Poomsae consists of 
different levels based on the different classification of Poomsae. The training of 
Poomsae is first classified into two groups; a non rank-holding expert (Kup grader's 
Poomse) and a rank-holding expert (black belt master's Poomsae). The training of a 
non rank-holding expert is concerned with teaching Taegeuk Poomsae from the first 
to the eighth level. And the training of a rank-holding expert consists of teaching Koryo 
Poomsae to Ilyo (Ever-present One) Poomsae. As seen here, the Poomsae training of 
a black belt master is accomplished in reaching the Ilyo (Ever-present One) Poomsae. 
But what does the Ilyo (Ever-present One)Poomsae mean?

The idea of Ilyo (Ever-present One) Poomsae is, in fact, originally from the philosophy 
of Wonhyo, a world renown Korean Buddhist philosopher. The concept of "Ilyo" along 
with the concept of "Ilsim" (One Mind) constitutes the essential aspect of the Buddhist 
philosophy of Wonhyo.2 In his philosophical thoughts, the concept of "Ilyo" signifies 
that man is harmoniously united with nature (world), and forms the permanent 
Wholeness. Here one can see the ultimate purpose of Poomsae training. The ultimate 
of Poomsae training is to attain the harmonious and unitary relation with nature and 
others. And to understand the unitary relation with nature in the "Ilyo" Poomsae, it 
is first necessary to explicate the meaning of "Ilyo" in the Buddhist philosophy of 
Wonhyo. 

The concept of “Ilyo” in the philosophy of Wonhyo 
It is without exaggeration to say that the philosophy of Buddhism in Korea has begun with 

the philosophical thoughts of the most renown philosopher Wonhyo (617-689 AD). His influence 
in Asian Buddhism was so great that he is compared with Nagarjuna of India and 
Dharma of China. Wonhyo's main philosphical endeavor is to establish the 

2. Besides the concept ofIlyothere is another close affinity between the philosophical thoughts of Wonhyo 

and the spirit of Taekwondo. From the beginning, the modern TKD has been geared to train not only the elite 

group but the common people. In a similar manner, Wonhyo attempts to spread the teachings of Buddhism 

that was only known to the elite group to the common people. Cf. (Lee, Chung, 2000, 65-66).
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harmonization that is based on "Ilsim" (One Mind)." In regard to this point, Wonhyo 
states as follows: "It is only through illusions that all things come to be differentiated. 
If one is freed from illusions,, then... all things from the beginning transcend all forms 
of verbalization, description, and conceptualization and are, in the final analysis, 
undifferentiated, free from alteration. They are only of the One Mind."(Wonhyo, 2008, 
21) By emphasizing "One mind," he wants to remove all kinds of conflicts, whether 
they be political, social, and metaphysical. For Wonhyo, the ground of these conflicts 
is based on a certain mode of thinking, which he characterizes as a dualistic way of 
thinking. And our life is dominated by the dualistic thinking, when "One mind" remains 
hidden from us. 

With the concept of "One Mind," Wonhyo seeks to overcome the dichotomy of 
subject and object and to establish a non-dualistic way of thinking. However, this 
non-dualistic thinking grounded in "One Mind" is not to be understood in an idealistic 
standpoint. That is, he does not try obliterating the subject-object dichotomy by 
reducing the objective world to the inner mind. Wonhyo's concept of "One mind" has 
nothing to do with philosophical idealism, because by "mind" he does not mean the 
mental faculty separated from the world. In other words, his concept of "mind" is not 
equivalent to inner consciousness. To illustrate this point, he makes a distinction 
between "mind" and "consciousness".What is called ‘consciousness’ is the 'continuing 
mind.' Because of their deep-rooted attachment, ordinary men imagine that I and Mine 
are real and cling to them in their illusions... This is called the 'differentiating 
consciousness' or the 'separating consciousness.' Or, again, it is called the 
'object-discriminating consciousness'."(Wonhyo, 2008, 31) 

As shown here, "consciousness," which Wonhyo calls a "defiled states of mind 
conditioned by ignorance" presupposes a thinking I that stands opposed to Thou. 
Hence, it is defined as the "differentiating consciousness." In contrast to this, in the 
state of "One Mind" there is neither I nor Thou. Since I does not exist, the world is 
not reduced to my inner consciousness. The fact that One Mind has nothing to 
do with a mental faculty is further shown in the relation between One Mind" and 
the essence (t'i). 

According to Wonhyo, there are two essential aspects in "One Mind." The 
revelation of the true meaning of the principle of Mahayana can be achieved by that 
the principle of One Mind has two aspects. One is the aspect of Mind in terms of the 
Absolute, and the other is the aspect of Mind in terms of phenomenon.(Wonhyo, 
2008, 21) In thoughts of Wonhyo, the former is nothing other than the essence or 
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substance (t'i ) and the latter signifies the function(yung). Although the invisible t'i 
and visible yung are separate, they are at the same time inclusive. So Wonhyo stresses 
that it is important for people to be aware of the manifestation of yung within the 
t'i, just as they need to experience the t'i that exists in the visible yung of arising and 
perishing. The inclusive relation between "t'i" (essence) and "yung" can be illustrated 
with the analogy of a lamp and its light. In this analogy, the lamp is the foundation 
(t'i) of light, and light is the function(yung) of a lamp. Without a lamp, there is no 
light and vice versa. Hence, a lamp and its light are inseparable and nondual. And 
for Wonhyo, the t'i has a bodily nature. So he calls the t'i the All encompassing body 
(substance)."3(Park, Sung Bae, 2007, xii) Moreover, since the t'i is constituted in the 
bodily nature, Wonhyo also argues that Dharma appears in corporeal form. Since 
the Dharmakaya is the essence of corporeal form, it is capable of appearing in corporeal 
form.(Wonhyo, 2008, 44) But the corporeal form does not signify a physiological body. 
In contrast to this, Wonhyo speaks of "wisdom-body."(Wonhyo, 2008, 44) It is on the 
basis of "wisdom-body" that non-dualistic thinking takes place. In the training of TKD 
Poomsae, a master experiences the harmonious relation with himself and the world, 
because he has attained "wisdom-body." 

“Wisdom-body”of Taekwondo  Poomsae and the spatiality of situation

The philosophy of TKD is a revolt against a dualistic way of thinking. In dualistic 
thinking, the subjectivity of man is defined as a thinking ego(res cogitans) 
distinguished from an extended thing(res extensa). According to this definition, the 
bodily nature of man is regarded as a derivative phenomenon. The understanding of 
man in the philosophy of TKD, however, rejects this dualistic conception of man that 
only represents a truncated subject. In order to overcome the truncated subject, TKD 
philosophers advocate the view that man is essentially fettered in a body. In other 
words, man is essentially co-determined by mind and body. As shown in the previous 
section, this unitary relation can be clarified in respect to Wonhyo's concept of 
wisdom-body. We now try to explicate how wisdom-body functions as the ground of 
this unity manifested in Takwondo Poomsae called Ilyo.

It is, however, important to see that although TKD philosophers stress the essential 
aspect of body in the determination of man, they do not make a claim that the human 
body is identical with a mere physiological body shared with the animal organism. 
According to the philosophy of TKD, the human body has a peculiar characteristic 

3. It is important to note here that in Chinese language, the Chinese word body is characterized in respect to.  
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that is distinguished from the animal organism. And this peculiar characteristic can 
be clarified in connection with the spatiality of the habitual body. 

As shown in the preceding section, the essential aspect of the human body consists 
of wisdom-body. The wisdom-body, however, is not given to man at the time of birth. 
On the contrary, wisdom-body must be attained by the habitual practice that must 
be perpetually performed throughout life. In regard to this point, Wonhyo states as 
follows: Through the force of this habitual practice, it induces a man to loathe the 
suffering of samsara, to seek bliss in nirvana, and, believing that he has the principle 
of Suchness within his body, to make up his mind to exert himself.(Wonhyo, 2008, 
37) Here one can see that there is a close connection between wisdom-body and the 
habitual practice. And with the discovery of a habitual body, we can finally ascertain 
a unitary relation between man and the world.   

According to the philosophy of TKD, the human body is constituted in the two types 
of body. On the one hand, there is the objective body. This body can become an object 
of scientific researches, whether they be medical researches, anatomical researches, 
and biological researches. Yet on the other hand, there is habitual "wisdom body" that 
is situated underneath the objective realm. And corresponding to these two 
understandings of body, man also comports himself toward two conceptions of 
spatiality, which are called the "spatiality of position" and the "spatiality of situation." 
"And indeed its spatiality is not, like that of external objects or like that of 'spatial 
sensation', a spatiality of position but a spatiality of situation."(Merleau-Ponty, 1998, 
100) While the objective body is located in the spatiality of position, the owned body 
finds itself in the spatiality of situation. The spatiality of position refers to the concept 
of geometrical space that stands opposed to the representing(thinking) subject. Hence, 
in geometrical space, one can find a dualistic way of thinking that presupposes a 
separation of subject and object and man and the world. On the contrary to this, the 
spatiality of situation signifies the habitual space mediated by body. In this habitual 
space of body, space is no longer experienced as something standing opposed to a 
subject. Rather, it is found in the pre-objective realm. Moreover, finding itself in the 
pre-objective realm, the habitual body is not in space. The pre-objective spatiality of 
a habitual body is experienced as a familiar surrounding world to which the body 
belongs. In this belonging to space, there is no longer the dualism of subject and the 
world.  

The training of Poomsae minimizes, if not negates altogether, the need for the 
abstract thinking. Instead of that, the training of Poomsae puts a great emphasis on 
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the movement of body defined as "wisdom-body." From the perspective of the 
philosophy of TKD, we can say that the ultimate purpose of the bodily movement of 
Poomsae is to reach the unitary relation with the world. This unitary relation with 
the world is attained in the Poomsae training, for the bodily movement of Poomsae 
is operated by the habitual body, which is nothing other than what Wonhyo means 
by "wisdom-body," namely, All encompassing body(substance). 
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The meaning and classification of the termTaekwondo Spirit

Hyeong Seok Song

Kei Myung University, Korea

Thoughts without content are empty, intuitions without concepts are blind
(Kant, 1956, B75).

Spirit without technique is empty, technique without spirit is blind.
4

The term 'Taekwondo spirit(Chung-Shin)' belongs to a common vocabulary, which 
is used frequently in the Taekwondo community. But the actual meaning is very diverse 
and confusing, because Taekwondo practitioners use the word often in different ways. 
For one, the word has some psychological characteristics, which have been acquired 
during Taekwondo training. For another, the word refers to a series of ethical norms, 
which Taekwondo practitioners have to observe. In the face of this confused situation, 
it is necessary to clarify the word. For the purpose of this study, the different meanings 
of the term Taekwondo spirit, which appears in Taekwondo articles and homepages 
of the Taekwondo community, were collected and analyzed. According to the findings, 
the meaning of the term Taekwondo spirit can be categorized in three different 
dimensions, as technical, psychological and ethical categories. Taekwondo spirit in 
terms of a technical dimension refers to some principle of movements, which 
Taekwondo techniques have to follow. The principles of the movements, which are 
expressed as Yin/Yang, empty/fullness, and hardness/softness fall under the this 
dimension. Taekwondo spirit in terms of a psychological dimension refers to some 
psychological characteristics, like patience, concentration, and cooperation, which are 
reinforced or acquired during and after Taekwondo (technique) training. Taekwondo 
spirit in terms of an ethical dimension refers to some ethical norms, which restrict 
the usage of the acquired Taekwondo techniques. Ethical norms like good will, justice, 
peace and love fall under this category. It is clear that the meaning of Taekwondo 

hssong@kmu.ac.kr



34 AcademicSessionⅠTKDPhilosophy, Pedagogy, &Psychology

spirit is defined always in relationship with Taekwondo techniques. 

Introduction

We think of Taekwondo as a mixture of technical and spiritual components. In other 
words, Taekwondo consists not only of simple fighting techniques. An important part 
of Taekwondo is the spiritual component. In this context, the one who learns only 
fighting techniques without considering the spiritual constituents, trains just half of 
Taekwondo. Taekwondo training considered as whole is the interaction between 
technical and spiritual components.

Let us call the technical components 'Taekwondo technique' and the spiritual 
'Taekwondo spirit.' The meaning of Taekwondo technique seems clear. It is supposedly 
a system of bodily movements to defend against an attack. Kicking, blocking, punching, 
hitting, etc. are its concrete elements. But the meaning of Taekwondo spirit is more 
ambiguous. We can not directly conceive the reality and meaning of spirit. Because 
of its invisible nature, the discussion on the spirit is bound to face difficulties. 
Nevertheless, the main task of philosophy discourse regarding Taekwondo is to clarify 
this meaning. There are many definitions provided by Taekwondo leaders describing 
the term 'Taekwondo spirit.' I would like to introduce some of them:

1. Young-Ok Kim (1990): Emptiness & fullness.
2. Chang- Who Lee (2007): Samjae (three essential materials) & Kang-Yu (hardness-softness).
3. Jin-Bang Yang (2000): Hardness & softness.
4. Hong-Hi Choi (1966): Manners, a sense of shame, perseverance, self-denial, 

fortitude.
5. Kukkiwon (2005): Philosophy of hongik-ingan, peace-loving spirit, spirit of 

integrity in order to protect righteousness and a strong sense of responsibility.
6. Young-Kyu An (1998): Peace, patriotism, manners, loyalty and filial piety, inner 

calmness, a vast-flowing spirit, spirit of self-denial, and a law-abiding spirit.
7. Young-Kyu An & Hyeong-Cho Han (2001): Honesty, faithfulness, prudent attitude, 

moderation, justice, patriotism, loyalty and filial piety, manners, a law-abiding 
spirit, equality, peace, harmony, unity, simplicity, and promise.

8. Gyung-Myung Lee (2003): Harmony of nature and human being, Humanitarianism, 
and unification of mind and body.
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9. World Class Taekwondo Center(2009): Focus, enthusiasm, goal setting, cooperation, 
perseverance, confidence, respect, responsibility, and leadership.

10. Byeong-Gwan Ryu & Chi-Hwan Ji(2007): Practice the right things in reason: 
reason-simultaneousness of physical activity with psychological intension, right- 
using of the best skills in every situation, practice - display of skills without 
psychological contraction in the real situation.

Meaning

The definition of Taekwondo spirit in these ten cases seems at first glance very 
diverse and confusing, because the authors use diverse vocabulary in different ways. 
How can we organize its meaning? First of all, let us observe some concepts of the 
term Taekwondo spirit. 

According to Young-Kyu Ahn (2006), there are two kinds of Taekwondo spirit. First, 
the heightened state of body and mind, which can be reached through Taekwondo 
training; second, it is an attitude of mind or a spiritual value by the Taekwondo trainee, 
which can be obtained through Taekwondo practice. The former is related to 
psychological qualities, the letter is related to moral qualities. Kyung-Myung Lee (2010) 
says that Taekwondo spirit is an attitude or spiritual belief, which can be found in 
the Taekwondo training system. This is also related to some moral qualities of the 
Taekwondo practitioners. Chang-Who Lee (2007) says that Taekwondo spirit is a series 
of virtues, which Taekwondo practitioners should keep in mind during Taekwondo 
practice. 

From this review, we can conclude that there are two kinds of meaning related to 
the term Taekwondo spirit. One is a psychological quality, which is related to skill 
training; another is a moral quality which, is not related to skill training. We can add 
one more, which are movement principles such as emptiness & fullness or hardness 
& softness. These principles are related to the effective development of physical 
quality. 

The meaning of the term Taekwondo spirit can be categorized in three different 
dimensions into technical, psychological and ethical categories. 

Classification

Taekwondo spirit in terms of a technical dimension is connected to efforts that intend 
to acquire a series of Taekwondo technique efficiently or to automate offensive and 
defensive techniques. The principle of emptiness & fullness, which Young-Ok Kim has 
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suggested as a structural principle of Taekwondo philosophy, and the principle of 
hardness & softness, which Jin-Bang Yang (2000) in his article as a ground theory of 
martial arts presented, belong to this category of Taekwondo spirit. These principles 
are related to an efficient mastering of Taekwondo techniques and an effective 
exhibition of physical power. The principle of 'practice the right things in reason,' 
which Byeong-Gwan Ryu and Chi-Hwan Ji have presented as the mental aspect of 
Taekwondo, is affiliated with this category, because it is not different from the former. 
Taekwondo spirit in terms of a technical dimension refers to a principle of movements, 
which Taekwondo techniques have to follow. 

Taekwondo spirit in terms of a psychological dimension refers to some 

psychological characteristics, like patience, concentration, and cooperation, which are 

reinforced or acquired during and after Taekwondo (technique) training. Poomsae 

practice, which emphasizes repetition, promotes the practice of some kind of 

self-denying spirit, endurance, and will power. Gyorugi practice, which stresses 

accuracy and timing, is very useful for the development of concentration and 

decision-making. Furthermore, Taekwondo demonstration and Taekwondo aerobics, 

which practitioners perform in groups or teams, can contribute to the development 

of a co-operational spirit and harmony. Thus Taekwondo spirit in terms of a 

psychological dimension means a series of psychological characteristics, which are 

developed or strengthened during the practice process.

Taekwondo spirit in terms of an ethical dimension refers to some moral virtues, which 

restrict the usage of the acquired physical fighting techniques. Moral virtues like good 

will, justice, peace and love fall under this category. It is clear that the meaning of 

Taekwondo spirit is defined always in relationship with Taekwondo techniques. The 

Taekwondo spirit of the psychological dimension is revealed naturally during the process 

of mastering a Taekwondo technique. In contrast, the Taekwondo spirit of the ethical 

dimension is a special quality which does not concern the process of mastering a technique. 

It is a kind of cardinal or moral virtue. However, I will not go further into details.

Genuine Taekwondo spirit

The most important among the above-mentioned three types of Taekwondo spirit 
is the third category. The virtues, which belong to the first and second category, are 
value neutral. On the other hand, the virtues, which belong to the third category, are 
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virtues with a moral dimension. The principles, which Taekwondo practitioners must 
remember for mastering techniques and the psychological characteristics such as 
courage, perseverance and self-denial, may be in some cases undesirable for usage. 
Regarding this point, Kant has given to us the following advice.

"Intelligence, wit, judgment, and the other talents of the mind, however they may 
be named, or courage, resolution, perseverance, as qualities of temperament, are 
undoubtedly good and desirable in many respects; but these gifts of nature may also 
become extremely bad and mischievous if the will which is to make use of them, and 
which, therefore, constitutes what is called character, is not good" (Kant, 1965, 10).

Kant means that it is necessary that the usage of acquired physical and psychological 
qualities through Taekwondo training should be restricted through moral qualities. 
If not, the qualities can serve for evil. In that sense, genuine 'Taekwondo spirit' is a 
spirit with an ethical dimension. In the true meaning, Taekwondo spirit is not the 
principle inherent in Taekwondo techniques, nor the psychological characteristics, 
which have been developed and nurtured through repeated practice of Taekwondo 
techniques. The genuine Taekwondo spirit is the norm, which regulates the usage of 
the acquired value-neutral physical techniques and psychological qualities. 

Lastly, let us review the criticism that Taekwondo spirit in terms of an ethical 
dimension does not belong to Taekwondo. This criticism is based on the fact that a 
moral quality can never be developed through skill training. I have already mentioned 
that the Taekwondo spirit in terms of an ethical dimension is not directly related to 
Taekwondo technique. So how could this be the true spirit of Taekwondo? It is 
necessary that we have to think more deeply about the meaning of Taekwondo. I think 
that Taekwondo is not merely an assembly of physical techniques. Taekwondo includes 
also some cultural and mental factors, which are formed in the process of development 
of physical techniques, because Taekwondo is a kind of social practice in the sense 
of MacIntyre. Then what is social practice? Let us listen to MacIntyre.

"By a 'practice' I am going to mean any coherent and complex form of socially 
established cooperative human activity through which goods internal to that form of 
activity are realized in the course of trying to achieve those standards of excellence 
which are appropriate to, and partially definitive of, that form of activity, with the 
result that human powers to achieve excellence, and human conceptions of the ends 
and goods involved, are systematically extended." (MacIntyre, 1981, 175)

A practice is never just a set of technical skills. It embodies the virtues of justice, 
courage and truthfulness. Without justice, courage, and truthfulness, practices could 
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not resist the corrupted power of institutions. Taekwondo as a practice is not only 
a set of physical skills, but also includes some moral virtues. Therefore, Taekwondo 
spirit in terms of an ethical dimension belongs to Taekwondo.
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A further examination of Taekwondo instruction using traditional and 

sports education formats 

Rene Leveaux
 University of Technology, Sydney City Campus, Australia

5

Purpose : The purpose of this study was to investigate the impact of two different 

instructional approaches: the traditional skill–drill approach (Traditional Group) and 
a competition focus education approach (Sparring Group), on students’ learning, 
enjoyment and affect. 

Based upon the structural differences between the two approaches, specific questions 
in this study included:

∙ how does each approach impact on students’ learning Taekwondo (including 
knowledge, skill development and students’ perceptions of what they have learned),

∙ how does each approach impact on students’ enjoyment of Taekwondo, and
∙ how does each approach impact on students’ affective response towards 

participation in Taekwondo.
These questions are particularly notable given that it has been argued strongly that 

the sport education model is more interesting and relevant to the student than other 
models (Carlson and Hastie, 1997; Hastie, 1996). In particular, sport education has 
been hailed as an ‘exciting possibility (that questions) the relevance of teaching these 
(sporting) skills in decontextualized way’( Kirk, 1996).

Basic Procedures: The study was carried out with fifty-one university aged students 

(between 18 to 24 years) from two Taekwondo schools (dojangs) - both situated in eastern 
Australia. The Sparring Group (n=25) received instruction in a suburban Taekwondo club which 
may be described as being focused primarily on competition. The Traditional Group (n=26) train 
in an inner city university dojang. The students were required to attended two lessons per week, 
with each lesson lasting between 75 to 90 minutes for a total of ten weeks.

rene.leveaux@uts.edu.au
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All the training units were designed by the Head Instructor and the delivery of the 
training units was by the respective instructor in each dojang. The respective 
instructors had been delivering instruction in their dojangs for an excess of ten years 
each, and as such a working knowledge and general instructor/student rapport had 
already been established prior to the commencement of the study.

Table 1. Comparison of the traditional and sparring group approaches

Instructional Component Traditional Group Sparring Group

Unit Length 20 lessons 20 lessons
Team Formation Members trained as individuals Teams were selected based on the 

ability of each member. The teams 
consisted of players of mixed 
ability and the teams were evenly 
matched. The teams stayed the 
same for the entire 20 lesson block.
Teams were formed   in lesson 2, 
consisted of 5 players and were 
identified by a team color.

Match Play / Sparring Sparring was only conducted if 
time permitted and only in the 
latter stages of the lesson   block.

All lessons had a high content of 
sparring.

Match / Sparring Rules No competition rules were applied. 
The free sparring sessions allowed 
for the use of any Taekwondo 
technique.

All matches followed the WTF 
competition rules, however the 
duration of matches and   number 
of rounds were modified.

Formal Competition No formal of competition.   Some 
sparring existed in the latter stages 
of the block, however these were 
 not of a structured / competition 
format and no results were ever 
recorded or kept.

A formal mini competition program 
played out over the lesson block. 
Results were recorded and publicized, 
and led to a “championship” winning 
team.

Student Roles No roles other than participation 
in the lesson

Students took on   organizational, 
leadership and team management 
roles with in their team.

To address the three research questions data was drawn from knowledge tests on 
basic Taekwondo competition and regulations, Self-assessment by the students and 
instructor observation, testing, and interviews. Data drawn from the first two sources 
was collected both pre-unit and post-unit. Interviews were conducted in the last two 
weeks of the 20 unit instruction block.

Knowledge tests and self assessments were conducted in the first lesson of the first 
week, and also in the last lesson. All students were asked to complete a twenty five 
question test, constructed on the basic rules and regulations of WTF Competition, 
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covering basic competition area, competitor’s uniform, valid points, permitted areas 
and techniques, prohibited acts and penalties. 

Students were also asked to complete a self assessment both in the first lesson and 
again in the last lesson. The Head Instructor also evaluated each student in each group 
using the same assessment forms as the students, by observations of both groups over 
the first two weeks of the block and again during the completion of the block of lessons 
in Week 10. For each, an average score (out of 10) was calculated for each student 
by combining the Head Instructor’s rating for the assessment item with the individual 
students self assessment.

Sixteen student interviews were conducted during the last two weeks of the study, 
at or near the place of instruction / dojang, but sufficiently far away from other 
students to allow for privacy. The students were selected, eight students from their 
respective group, and purposeful sampling was used in order to include students of 
different sporting ability and attitude towards the class, i.e. from acceptable to very 
positive – no students with negative attitudes were identified.

An interview script was developed and the same format of questioning was employed 
in all interviews. Interview transcripts were analyzed using constant comparison and 
analytic induction methods in order to identify and extract common themes across 
participants. 

Main Findings: Taekwondo Knowledge ― Scores for test related to knowledge of 

competition are shown in Table 2, showing no significant difference between the 
Traditional (M=13.76) and Sport Education (M=13.6) groups for the scores on this test 
at the beginning of the study. Post-hoc comparisons show both groups made significant 
improvements in their knowledge of the rules and of Taekwondo. However, the 
Sparring Group made a considerable increase in their knowledge which can be 
attributed directly to this group continuously receiving instruction with the primary 
focus only on competition and that all sparring was only in the context of competition 
sparring.

Taekwondo Skills ― Scores for the skills are shown in Table 3, showing  no significant 
major difference in initial Taekwondo skills sets between the Traditional (M=68.26) 
and Sport Education (M=68.33) at the beginning of the study. The post-hoc 
comparisons show that even though both groups made significant improvements in 
their Taekwondo skills, the Traditional Group made a more significant improvement 
in the acquisition of skills. The difference is primarily due to the broader lesson 
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structure being offered to the Traditional Group, where as the Sparring Group’s skill 
sets had improved – the range of those skill sets were somewhat restricted due to the 
nature of the instruction range offered to this group.

Table 2. Analysis of pre and post knowledge of Taekwondo rules

Condition Mean SD

Traditional pre-test (Tpre) 13.76 4.01
Traditional post-test (Tpost) 15.92 3.72
Sparring / Sports Education pre test(Spre) 13.6 3.08
Sparring / Sports Education post test (Spost) 18.12 2.44
Post Hoc Comparisons

Condition 1 Condition 2 Mean Difference

Traditional pre-test (Tpre) Sparring pre-test (Spre) 0.16
Traditional post-test (Tpost) Sparring post-test (Spost) 2.2
Traditional pre-test (Tpre) Traditional post-test (Tpost) 2.16
Sparring pre-test (Spre) Sparring post-test (Spost) 4.52

Table 3. Analysis of pre and post students skills

Condition Mean SD

Traditional pre-test (Tpre) 68.26 12.28
Traditional post-test (Tpost) 82.64 7.62
Sparring / Sports Education pre test(Spre) 68.33 10.47
Sparring / Sports Education post test (Spost) 78.76 7.40
Post Hoc Comparisons

Condition 1 Condition 2 Mean Difference

Traditional pre-test (Tpre) Sparring pre-test (Spre) 0.04
Traditional post-test (Tpost) Sparring post-test (Spost) 3.88
Traditional pre-test (Tpre) Traditional post-test (Tpost) 14.38
Sparring pre-test (Spre) Sparring post-test (Spost) 10.43

Student Perceived Personal Qualities ― Scores for the perceived personal qualities 
are shown in Table 4. This table shows no significant major difference in initial personal 
qualities between the two groups at the beginning of the study - Traditional (M = 78.88) 
and Sparring (M= 78.80). The post-hoc comparisons show that both groups made an 
overall improvements in their perception of their personal qualities. Even though there 
existed a reasonable difference between pre-test and post-test with both groups, the 
greater difference existed with the Sparring group. This is also reflected through the 
results obtained through the interviews, as described following.
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Condition Mean SD

Traditional pre-test (Tpre) 78.88 17.86
Traditional post-test (Tpost) 93.24 13.27
Sparring / Sports Education pre test(Spre) 78.80 15.47
Sparring / Sports Education post test (Spost) 98.40 10.03
Post Hoc Comparisons

Condition 1 Condition 2 Mean Difference

Traditional pre-test (Tpre) Sparring pre-test (Spre) 0.08
Traditional post-test (Tpost) Sparring post-test (Spost) 5.16
Traditional pre-test (Tpre) Traditional post-test (Tpost) 14.36
Sparring pre-test (Spre) Sparring post-test (Spost) 19.60

Table 4. Analysis of pre and post perceived personal qualities

Student Affect and Sense of Belonging ― The final research question centered on 
the impact of the instructional approach on student affect. A major difference between 
the two groups came in terms of the students in the Sparring Group expressing an 
increased feeling of ownership and commitment to the process as well as increased 
feeling of being part of a team. This was indicated by some students considered having 
their own individual team sessions, outside of the set lesson times, to focus on 
improving their own group’s performances; and also indicated that their team 
members were getting on so well as a unit, they had also met socially outside of the 
formal lessons.

 
Conclusions: In general, this study has identified that instruction to groups of 

Taekwondo students can have quite different outcomes and is very dependent on the 
methodology and approach utilized, and the end goals may come at a sacrifice. 
Instruction using a Sport Education model, as used by the Sparring Group, resulted 
with students with a greater sense of community and in general a more specialized 
form of sparring. However the skill sets of these participants after the unit of 
instructions were, in general, of a narrower range than those of the Traditional Group. 
However those skills learnt were in general of a higher caliber. Conversely the 
Traditional Group developed a broader set of skills which in turn can be developed 
into a set of skills more finely tuned to more suit the individual, and not to a specific 
range of skills for competition sparring.

Overall both methods of delivery have their merits. This study has shown that 
directions in which an instructor may follow will potentially yield different outcomes. 
This study has offered two such instructional approaches which have shown that the 
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methodology for instruction will develop Taekwondo players with differing skill sets 
and as such the instructor can tailor units of lessons focused to achieve specific goals 
and those goals of the students.

Key words: Taekwondo instruction, sport education, student perspectives 
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Taekwondo as the direction of 21st century education

Shin Ja Lim1, Chun Choi2, Jeong Hyeon Kwak2*

1Kyung Hee University, Korea
2Kun Dong University, Korea

Purpose: Taekwondo training in the 21st century as the 20th century, the demand for the 

direction of education finds a new direction in Taekwondo.
6 

Basic procedures: Analysis of Textbook and Website.

 
Main findings: It is information society, knowledge-based society, culture, society 

in the 21st century, also known as have been well trained human resources soon, 
promise wealth and prosperity of individuals and countries are reported. We educate 
the next generation according to the most frequent of all information they need to 
learn to come to have relevance to society. The content of school education is required 
in the future society they live overall knowledge, skills, values, attitudes, and shall 
bear the thought Determining specifically what should be taught. 

The 21st century paradigm of existing requests and other educational and social 
issues recently highlighted a crisis in school education, and encourage these changes, 
and loss of relevance to students outside of school information, and how there is no 
place to stand shows. 

The21st century, unparalleled in the 20th century more and more complicated 
enough, post modern, digital, multimedia, internet, ubiquitous and ever since the '80s 
buzzword to describe a language that they fashioned it pay techniques for the modern 
world of personalization, diversification, globalization, representation, etc., while 
changing conditions of life and the type handed down over all the values   and norms 

muyein@hanmail.net
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come into the world of such practices are represented. 
Taekwondo drain from the impoverishment of the spiritual culture of the 21st 

century alternative to the new lighting has been conducted and the study serves as 
taekwondo should such a necessity in the reality of growing Taekwondo spirit was 
missing a lot of concerns people Taekwondo in between is referred to. 

Taekwondo through media reports rather than the desired figure of Taekwondo is 
a negative figure is illuminated in a Tae Kwon Do has more realistic as the mental 
aspects of culture will be emphasized more. 

Many young people are involved in taekwondo stadium is causing excessive 
competition seriously dispute decision, carnal forms of violence such as occurred 
frequently, and it compares the educational value of Taekwondo are appearing on the 
dissenting opinion. In addition, the stadium, as well as Taekwondo Taekwondo will 
be flat through the front human Taekwondo training-oriented, even interesting by 
concentrating on commercial operating system Taekwondo 'One More Child's play' is 
broad recognition that it cannot be a sad phenomenon. 

In the 19th century, the field of education in the classroom, teachers of the 20th 
century to the 21st century, enough to educate the children that education is unable 
to accommodate the changing times. As a result, an issue that transcends social and 
school children and teachers by not adapting discrepancy occurs between the two 
schools eventually bless the order of the authority and the persuasiveness of the older 
generation is lost.

Taekwondo masters should be the early adopter

Conclusion this psalm have recently been highlighted in the early to say products 
are made available after the evaluation of the first purchase with information about 
products around the consumer with a tendency to group' refers to.

This combination of the early adopter and the American sociologist Everett Rogers 
'1957 book, Diffusion Of Innovations (Diffusion of Innovation)' the first use of this 
term is unknown to the public, not only can, but you come to judge the book around 
1995 the era of high-tech equipment has emerged as a modern coinage.

Buy new products more quickly than the others, the original writing must be seen 
to be done with this honey called consumer groups had said. Then the meaning of 
these consumers, increasing the release of their final product than others when 
confronted with the first information on products, product, buying the product first 
and then made an assessment of the characteristics of the product to the people around 
us with a series of orientation and refers to the consumer group became used.
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Become common in Internet use as one of the phenomenon, the launch of new 
products over the Internet, pre-check the date and time for purchasing market and 
should carefully check the performance. Check the results after the board raise, spread 
quickly among the netizens because manufacturing companies are able to not be 
interested, too.

They are targeting a specific family, unlike mania･Notebook ･Digital Toys･Concept 
products for a variety of categories including consumer electronics products are 
interested in, in this respect as an intermediary between the consumer and the 
manufacturer can do that. The introduction of better products for consumers with 
discerning about choosing a product to give it more and more manufacturing 
companies who could provide the opportunity to make a good product because .

Taekwondo instructors, but not the consumer than others, a rapidly changing world 
must be able to adapt to this, continuing education is required.

This training takes place in the educational institutions, not only for yourself, too, 
is necessary to get your education.

Recent rapid changes in society and especially the sharing of information via the 
Internet are rapidly being spread.

Taekwondo is a leader in this rapidly changing information society and to adapt 
quickly to respond to changes in student learning can be.

Taekwondo instructors in the future of the world to recognize the flow, you need 
to map their training and understanding of stories is changing rapidly to meet the 
demands of the early adopters will have to be born again as a leader.

 
Taekwondo is an education, not business

2011 taekwondo world currently about 70 million people in 193 countries, training 
of the practitioners and as a truly global sport has become. In addition, about 10,000 
more than in Korea about one million people in the dojo so that the trainees and their 
training has been estimated.

In these circumstances, the importance of the educational role of Taekwondo is 
increasing, but recently came back again to the role of Taekwondo is to see that term, 
which begins this reason that we can watch.

In recent years, the painting business, management, through terms such as painting 
business for the current project as part of Taekwondo is to think.

For these reasons, management theory in the university seal, due to the 
establishment of such subjects peurogeuraemron studied Taekwondo as basic materials 
of the leaders is increasing its importance.
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However, due to increasing competition in the Taekwondo school leaders forget to 
look for something that was needed was leaders and business ethics.

Education is to increase the value of human acts, or as the process '敎 育'  is "Mencius 
(孟子)" of the <得 天下 英才 而 敎 育 之 (a collection of gifted education in the earth 
is)> What article, including should have been. In terms of the configuration of the 
letters '敎' does that mean that the child is with a rod, '育' means that a newborn baby 
fat is to foster a sense.

In English 'education', German 'Erziehung', French 'éducation' together the Latin 
'educatio' derives from the meaning and pulls the pull got the meaning and immature 
state of development of internal capacity mature state, including the meaning is made.

Last of the Taekwondo program has to offer in the painting 'taekwondo training 
business' is the phrase used. As marketers continue to include subjective no business 
of the same kind of clever to repeat an activity, an objective to include certain 
commercial purposes, provided the property or of the whole organism comprehensive 
proprietary trader company in the Commercial Code as referring specifically captured 
in the concept of This is called the sales. In Korea, sales of the constitutional principle 
of freedom, but what kind of business for the public interest in the license terms (ex, 
banks, etc.), juridical to maintain order and legal constraints (ex, universal prohibition 
of Directors). Based on the sales contract, the limitation does not infringe on personal 
freedom are available.

For this reason we teach painting and painting in the student how to do it but I 
think and operate will be.

We have to seal the main purpose of management through Taekwondo is before the 
formation of admissions. In addition, the human alienation in modern society demands 
and emotional insecurity, and particularly the scientific and mechanized due to the 
weakening of the body that can create more robust action is required in physical 
education all been suggested as an alternative to relieve Korea's traditional non-towing 
to the right will be Taekwondo.

Taekwondo as well as a business means that the stamp business by having the 
meaning of Taekwondo Taekwondo offers a product through this profitable business 
that has a concept that can be seen.

However, it comes to operating a business of painting rather than the educational 
concepts that emphasize the concept of Taekwondo thought it would be desirable to 
see.

But even in modern society, education and business education through a 
representation that offer education and should be profitable for him and in particular 
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universities 'President as CEO' writing to me, even in school management should make 
a profit that is expressed.

In the past, it was required for leader as poor for example ‘Chungbaekri’ in Korea, 
to come to infuse the Noblesse oblige is required in present.

Noblesse oblige senior official of the society, the high level of personnel required 
for the modern and the modern times as a moral obligation even the moral 
consciousness of confrontation to resolve the social classes have been regarded as the 
best means. Overall, especially on the occasion of the consultative and capacity to 
integrate people of all vested interests in order to maximize the position of the initiative 
is needed.

Now, the next generation of leaders of Taekwondo to young people how to lead, Doug, 
Holistic sieve equipped with all the human beings play a large role in the formation 
and management of these stamps in mind that if you ever Taekwondo training is the 
time to worry about your business on Accreditation can be resolved will be able to 
obtain

 
The 21st century demands the establishment of the Taekwondo spirit

Taekwondo a few years ago is drifting tension.
Taekwondo is the reduction of low fertility.
In recent years our society in Europe: the aging 'problem has been frequently 

mentioned as the birth rate in 2009 an average 1.15 people in 2100 if this trend is 
2468 million U.S. population today is 4,887 million was reduced by half.

Issues in the forefront of these national taekwondo training layer that gradually will 
reduce the student leaders want to escape this crisis, especially a lot of research to 
acquire, and also a variety of seminars and training for him to hear the application 
of it, to develop the best are doing.

In recent years, intense competition in all sectors and Taekwondo also want to 
survive in severe competition from every angle so that Taekwondo is also looking for 
ways to survive in the fierce competition that has dominated their thinking.

But we at least taekwondo 'education', particularly 'martial arts education is to 
consist of two I know.

However, hardly any question from the martial arts training where there has been 
pulled together.

Student leaders are limited to the last stamp we got the number of trainees has 
increased the concern that bestows a professor said in a 'current population of 100 
million people practice Taekwondo doubt that is why the 49 million potential patients 
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to practitioners that does not feel secure?  We have to be student through 'Taekwondo' 
a prospective student can draw 49 million people that the answer was to find.

We find these to the most basic Taekwondo Taekwondo spirit 'will have to find.
Taekwondo first time I learned, I learned how to fold a uniform, taekwondo, as I 

wrote that takes place in the program come from outside of education but we have 
learned in the past, the early appearance of all the programs that we all want, and 
will present .

These are but a return to the past, past and present, reflecting the demand new 
direction for the future will be with it

Conclusions : Therefore, the educational philosophy of Taekwondo in the 21st 

century as the era of the past as well as regression of the 21st century, an era that 
demands equal to the occasion will possess the appearance of Taekwondo philosophy. 

 
Key words: Education of Taekwondo, Taekwondo philosophy, 
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Purpose: To assess the psychological implications of regular Taekwondo training 

in competitive Taekwondo athletes. 

Basic procedures: Subjects were recruited from members of Philippine varsity 

teams (4 females, 18.25±2.22 years and 5 males, 18.10±0.84 years) and of the national 
teams (4 females, 16.75±1.71 years, 4 males, 18.50±5.07 years).  The Brunel Mood 
Scale was administered 10 minutes before and immediately after the training session.  
A Group*Time ANOVA with repeated measures on the second factor was used to 
determine the differences in mood between the varsity and national teams.  

Main findings: Collapsed over group, tension was reduced after training (2.24±1.82 

vs. 1.12±1.97, p=0.004, eta2=0.433), but there was no difference in depression: 0.82±1.19 
before versus 1.12±1.76 after training (p=0.315, eta2=0.067).  There was a Group*Time 
interaction for fatigue (p<0.001, eta2=0.582).  Simple effects analysis showed that the 
varsity athletes were more fatigued after their training session (9.33±2.29 vs. 2.33±1.50, 
d=3.69).  After the training, the varsity Taekwondo-in also scored higher on fatigue 
than their counterparts in the national teams (4.63±2.72, d=1.89).

Conclusions: Taekwondo training might have a beneficial effect on some negative mood states, 

which was thus far found for aerobic activities.

Key words: Taekwondo, mood, training, varsity, elite

yshin516@yahoo.com
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Investigation into the directivity of Taekwondo Poomsae competition 

through the comparative analysis of Kata, Taolu and Poomsae

Nam Jeong Song, Shin Ja Lim*

 Kyung Hee University, Korea

 8

 Introduction 

 
It has been well known that there are different denominations in oriental martial 

arts in three East Asian countries, such as Kata(means "form") of Japan, Taolu of China, 
and Poomsae of Korea, according to the training methods made for people to be trained 
by themselves following the regulated formation in the area of fighting and defending 
skills. These have been recognized as important training systems in martial arts as 
well. Especially, the subtitle of Taekwondo Textbook (KTA, 1972), which was first 
published from the Korea Taekwondo Association (hereafter KTA), was "Poomsae". This 
is a clear indicator that the most important element of Taekwondo training was 
Poomsae at that time (Lim & Kwak 2009). 

However, Poomsae could not help the real situations of the competitions and the players at 
all and even fell to a worthless thing that people did not have to train (Ryu 1996, Kwon 2007). 
Until Poomsae competition was actively operated, it was only recognized as a mandatory training 
system to pass the promotion tests. Under this circumstances of negligence, people began to 
insist the necessity of the research on the Taekwondo Poomsae more and more.

Even though a number of various research on Poomsae have been done so far, with 
the activation of Poomsae as a competition and the necessity of research on it, the 
search for the improvement of Poomsae through the study of the realistic competition 
rules were considerably unsatisfied. Therefore, to make a right progress on the 
Poomsae, it is worthwhile that we compare the competition rules with the similar 
games' ones and recognize the intrinsic problems on current Poomsae competition, 

tkd-sng@hanmail.net
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and finally seek the improvement scheme in depth.
This research has chosen as comparison objects the Kata of Karate and Taolu of 

Wushu which have the actual fighting characteristics same as the Poomsae of 
Taekwondo and have started the competition much earlier than Poomsae. The purpose 
of the research is to investigate the proper directivity of Poomsae competition by 
examining and analyzing the international competition rules of these two martial arts. 
The main research categories are as follows:

 
1) What are the characteristics and differences of competition system shown in the 

competition rules of Kata, Taolu, and Poomsae?
2) What is the difference of scoring criteria and scoring system of Kata, Taolu, and 

Poomae?
3) What is the direction of development of Poomsae competition of Taekwondo in 

the future?

Materials and Methods

To this end, the related literature was referred and other data were considered, with 
in-depth interviewing, so as to draw the conclusion. To collect the data, various related 
literature was examined and in-depth interview with two participants related to Kata, 
two participants related to Wushu Taolu, and five participants related to Taekwondo 
Poomsae were carried out. As for the alaysis of the data, each similar subject was 
classified into two sub-subjects to show the result and the aim of this study was 
achieved through the inductive analysis of category therefrom. To assure the veracity 
of the study in the analysis of the data, the triangulation (Campball & Fiske 1959), 
the conference of experts, and the review with participants in the study were carried 
out.

Comparative Investigation of the Characteristics of Competition Rules

 
Comparative Investigation into Competition System

The analysis of characteristic differences among the competition rules and systems 
of Kata, Taolu, and Poomsae has been done in this research.

With regard to the size of the competition ground, Kata and Poomsae have the exact 
square grounds, but Taolu has a rectangle ground whose width is longer than its length, 
and two divided grounds: individual and team one. Taolu has not only the stance skills 
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but also walking step skills which can be used to make players' body more soft and 
flexible. And it asks for the high jumping and rotation movement after it has been 
changed into the optional Taolu competition. On account of these facts, the leaping distance for 
these kinds of technical movement is needed (PSC, interview). 

As for the division classification, Kata or Taolu competition has 3 divisions attaching 
weight to teenagers. Meanwhile, Taekwondo Poomsae competition has 6 divisions with 
a broad age class ranging from teenagers to sixties. Because the firm is very important 
and there is usually no danger in Kata competition, it is reasonable for young boys 
and girls over fully 16 years to participate in the competition (JIH, interview). In the 
case of Taolu competition, Various groups of ages up to the middles and prime years 
of life can be performed in the event of TaekukKwon, but Namkwon and Jangkwon 
seeks for elite sports in the world competiton. In summary, Kata or Taolu competition 
persues the elite sports for the Olympic Games in general while Poomsae competition 
has the primary purpose on the expansion of the base population of trainers. This 
purpose is identical with one of Hanmadang competition held in 1992. 

The way of process of 3 competitions has been investigated. Kata has a repechage 
tournament (blue or red flag system), and Taolu has only cut-off system, and Poomsae 
has 3 process systems (cut-off, tournament, and round robin system) with the 
exception in the case of the world competition (only cut-off system). It is quite 
interesting to think about the reason that Kata has chosen the repechage system. With 
the previous trial and error, it can result in more precise judgement than the 
quantitative scoring system before, and it makes players feel more tension and 
stimulates their interests as well (YSG, interview).

As for the type of form, Kata or Taolu competition shows various types of contests 
without monotony, but Poomsae shows monotonous performance repeatedly with only 
13 official types of Poomsae which do not have any degree of difficulty.

Considering the duration of the competition, there is no time limit in the individual 
game because Kata competition aims at the actual fighting technique presentation 
based on the personal interpretation. However, for the Bunkai demonstration of team 
game, the duration time has been changed from 3 minutes to 5 minutes to show deeper 
and more delicate interpretation and practical presentation (JIH, interview). It results 
in splendid and high level techniques (YSG, interview). Meanwhile, Taolu emphasizes 
on the physical strength (PSC, interview) to make sure that players can do their best 
on the performance even over the time regulation. In contrast with them, Poomsae 
does not have any strict time limit, rather with broad band of duration.
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As for the use of music, Taolu uniquely uses the music. Both performing athletes 
and the spectators can concentrate their attention by the use of music. Above all, the 
most definite reason to use the music during performance is to consider the spectators 
who are watching the players (JSK, interview). The introduction of music into the 
competition is considered to be influenced by the Rhythmic gymnastics.

Comparative investigation into referees and scoring criteria

The deep analysis and comparison among the international Kata, Taolu, and Poomsae 
competition has been investigated in the field of judgement and scoring criteria of 
them.

Kata's refereeing consists of both 3-judge system and 5-judge system, and Poomsae's 
referring does 5-judge and 7-judge system. Both system chose the way to score that 
referees decide the scoring criteria and conclude the final consequence(victory and 
defeat). In the case of Taolu competition. 10-judge system was chosen in 2004 when 
the competition rule was changed overall to enhance the objectivity and fairness of 
the judgement. Basically, this intended to make the competition chosen as one of 
official events in the Olympic Games, based on the Rhythm gymnastics by professor 
Weekon Seo of Peking University (PSC, interview).

The positions of referees are as follows:
Kata makes sure that referees judge the delicate decision from the various view 

points. Taolu regulates to locate referees in a line in front of the athletes so that every 
referees can judge them with identical condition (PSC, interview). As for Poomsae, its 
referees are allotted to the front and the back in order to judge the techniques of 
athletes more accurately.

In the case of Kata, the criteria are based on whether players perform adequately 
in accordance with 10 Kata criteria, which makes Kata differentiated from the other 
sports games. Taolu has the complicated and definite criteria, such as optional Taolu 
event related movement, movement of difficulty and connection, and performance, 
in order to be chosen one of official Olympic Games' events. As a matter of fact, they 
are trying to have referees' education training every competition prior to 5 to 10 days 
to enhance the objectivity of the competition (PSC, interview). However, contrary to 
this effort, the choice of optional Taolu in the form of creation rather decreased the 
number of Taolu's players, resulted in the population of Wushu trainers, and turned 
out to be the obstruction for expanding the base of the Wushu. Poomsae has 5 points 
for accuracy and 5 points for presentation(3 points for skill and 2 points for expression) 
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for detail movements of each Poomsae type. However, the judgement is currently based 
on the scores solely in spite of the fact that the referees have to make their decision 
on the score keeping in mind the judgement. Under this situation, scoring is too 
complicate and formal.

About scoring system, Kata totally depends on the judgement of referees, making 
the power of judgement and fairness of the referees significantly important. Taolu 
revised the existing regulation of scoring system in a way of classifying it as total judge 
field. It results in making the judgement easier than before (JSK, interview). On the 
other hand, in the Poomsae's scoring system, each referee scores all the scoring criteria 
and combine all of scoring according to the scoring criteria. Although they tried to 
make the criteria more systematic, its scoring was carried out for the sake of formality.

Directivity of Taewondo Poomsae competition

 
Through in-depth comparative analysis of Kata, Taolu, and Poomsae competition, 

the research shows the directivity of Taekwondo Poomsae competition as follows :

The Diversification of Poomsae competition
The current Poomsae competition is monotonous and undifferentiated in terms of 

difficulty, and only performs 13 recognized types of Poomsae which has lack of 
techniques of actual fighting connection. To solve this problem, LJK (interview) 
suggested to create the competition Poomsae as a substitute, saying that it is reasonable 
to use the Poomsae for competition use in the Poomsae competition.  Kim (2006) 
showed the same opinion in his dissertation titled "the research on the development 
direction of Taekwondo competition". On the other hand, the creative Poomsae has 
been suggested at the same time. The creative Poomsae consists of the symbolic high 
level skills of Taekwondo. If the players show the highly difficult techniques to the 
spectators diversely, the degree of their expectation would be high enough. 
Introduction of the creative Poomsae makes the competition coexist with an official 
Poomsae (LKH, KKC, interview).

Taking a look at the Wushu Taolu, the creative Poomsae competition might delight 
spectators' eyes with new skills and draw people's attention with the magnificent and 
artistic movements. However, it resulted in the negative response to the identity of 
Taolu competition, that is, it does not look like one of martial arts, and it does not 
look like a gymnastics either. Therefore, it is desperately needed to introduce the 
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competition Poomsae having the certain degree of difficulty and characteristics of 
Taekwondo into the monotonous official Poomsae, in order to guide the Poomsae 
competition as one of the differentiated martial arts from the other sports game. And 
then, after Poomsae competition firmly stands as one of martial arts' games, the 
creative Poomsae can be added into the competition to enlarge the scale of the Poomsae 
competition and to invigorate it as a systematic martial arts game in the end. 

The reinforcement of the referee's judgement and the scoring criteria
The research done by Lee & Park(2007) has confirmed the several problems on the 

matter of the power of judgement and the fairness of referees. Therefore, it is necessary 
to set up the system which allows to improve the ability of judgement of them in the 
occasion of national or international Poomsae referee selection and education, like the 
one of Kata and Taolu.

As for the scoring criteria, it is desirable to divide scoring criteria into two categories 
: accuracy and mastery (presentation) so that scoring can be done more accurately 
and consistently. At the same time, it is also reasonable to put the accuracy and the 
mastery as the ratio of 3 to 7, which makes the mastery (presentation) more important, 
so as to induce Poomsae competition as a martial arts competition differentiated from 
the other sports game. This suggestion is based on the positive recognition on the 
ability of judgement and fairness at the Taolu game (JSK, interview).

Conclusions

 
This study aims at investigating the proper directivity of Poomsae competition, 

Korean Taekwondo, by examining and analysing the competition rules of Kata 
competition, Japanese Karate, and Taolu competition, Chinese Wushu. To this end, the 
related literature was referred and other data were considered, with in-depth 
interviewing, so as to draw the conclusion. As for the analysis of data, each similar 
subject was classified into two sub-subjects to show the result and the objectives of 
this study was achieved through the inductive analysis of category therefrom. To assure 
the veracity of the study of quality in the analysis of data, the triangulation, the 
conference of experts and the review of participants in the study were carried out. 

Results in this study are as follows: 
First, as a result of investigation into characteristics and difference of competition 

system shown in the competition rules of Kata, Taolu and Poomsae: Kata and Taolu 
competitions shows various types of contests, therefore, no monotony, but persue the 
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elite sports concentrating on children and young people; Poomsae competition pursues 
to expand the base of training people from all ages, but shows monotonous games 
with 13 recognized types of Poomsae. 

Second, as a result of investigation into the difference of scoring criteria and system 
of Kata, Taolu and Poomsae competitions: as for Kata competition, it is entirely judged 
by referees with the qualitative criteria, thus, its objectivity is enhanced by selecting 
and training referees strictly; as for Taolu competition, its objectivity is enhanced by 
adopting detailed and objective scoring criteria and scoring system which assigns each 
judgement area to each referee by groups, but the scoring criteria is concentrated on 
the form; as for Poomsae competition, with scoring criteria, based on the aspect of 
martial arts, each referee judge all aspects of criteria. As the institutional system to 
select and train the referees is yet insufficiently set up, the scoring system is quite 
formal. 

Third, to develop the Poomsae competition, the diversification of Poomsae 
competition and the reinforcement of the referee's judgement and the scoring criteria 
were considered. For the diversification of Poomsae competition, it is necessary to solve 
the problem of monotony, caused by the recognized Poomsae which is monotonous, 
undifferentiated and unconnected to actual fighting techniques. To this end, it is 
necessary to establish the recognized Poomsae including five conditions such as: ① 

introduction of various types of kicking including competition kicking ② composition 
of overall techniques of Taekwondo ③ composition of actual fighting techniques with 
front and back, left and right, up and down weight shift ④ composition of standing 
and natural walking ⑤ age-specific and level-specific diversity. When Poomsae 
competition is set up as martial arts competition through the recognized Poomsae, the 
additional creative Poomsae competition will expand the scale of Poomsae competition 
and invigorate the systematized competition. For the reinforcement of the referee's 
judgement and the scoring criteria, it is necessary to set up the system which allows 
to assess the level of referees, so as to improvement the quality, authority and dignity 
of referees. It is desirable to establish scoring criteria divided into two categories: form 
(accuracy) and actual fighting force (mastery, presentation), with the qualitative 
scoring system based on the system allowing to assess the level of referees, and 
differentiated from other sports scoring systems, and to assigns each judgement area to each 
referee so as to facilitate their judgement. 
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anxiety and mood states in high school adolescent Taekwondo 

athletes
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Introduction/Purpose: Many studies on Taekwondo have been accumulated so 

far including such areas as philosophy, history, biomechanics, physiology, psychology, 
content analysis of competitions, aesthetics, and management.  Although early research 
has introduced scientific characteristics of Taekwondo athletes(e.g., Cho, 1994; Kim 
& Lee, 1998), there has been a tendency that recent studies (e.g., Bae, 2001; Nam, 
2010) have focused more on the general public rather than elite athletes. As a result, 
only handful studies (e.g., Kang et al. 2009; Nam, 2005) have dealt with performance 
enhancement aimed at athletes and coaches in Taekwondo. Particularly, little study 
dealing with high school Taekwondo athletes has been found. The research aiming 
at the high school athletes is important because they play the role to connect the high 
school and university or business Taekwondo teams, which are the two foundations 
to produce many distinguished national delegates in Taekwondo. The main stream of 
research has been switched to management as well. It might be natural because the 
policy of sports in Korea has been changed from elite sports to sports for all during 
the recent two decades. However, excessive concentration of management is not a 
desirable phenomenon for Taekwondo coaches and athletes. The reason for that is that 
more research on elite sport is still definitely necessary in order for Korea to maintain 
the long dominance in Taekwondo. 

It is a well-known fact that the result of Taekwondo competition is an integral total 
sum of biomechanical, physiological, physical fitness, and psycho-behavioral elements. 
Despite of this fact, little study on psychological variables has been found in the 
previous research. Most coaches and athletes think that psychological variables are 
important for them to win the game. For example, they might think that if an athlete 
seems to have lower competition anxiety than others, it is due to his/her natural gifts. 
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 M±SD df               F p

High(n=9)
Middle(n=8)
Low(n=10)

21.06±3.46
21.44±3.47       
24.05±2.73

 
2, 24            2.401

 
.112

 

Table 1. Results of One-way ANOVA for SCAT by skill levels in high school adolescent 

Taekwondo athletes 

In addition, they wonder why the athletes show different anxiety levels between 
practice and real competition. Also they think that the anxiety level of athletes is 
different from each other based upon their skill level. Unfortunately, however, no study 
to examine these basic assumptions of the coaches and athletes has been existed. 

The purposes of this study were to examine whether; 1) the trait anxiety is a gifted 
nature, and 2) their state anxiety and mood states differ based upon skill levels during 
training and competition conditions (practice, best game, worst game) in high school 
Taekwondo athletes.

 
Basic procedures: Twenty seven high school adolescent Taekwondo athletes aged 

16 to 18 years participated in this study. They were team members of G high school 
located in Kyunggi Province in Korea. All of them have participated in various national 
high school championships. Some of them were prize winners and others were not. 
They were divided into three categories based upon their skill levels (i.e., high, middle, 
low). Two coaches of the team whose career was over 20 years as athletes and coaches 
sorted out them The number of each category (high, middle, & low) was nine, eight, 
and ten, respectively. In order to investigate the assumptions of the purposes, Sports 
Competitive Anxiety Test(SCAT; Martens, Vealey, & Burton, 1990), Competition Sports 
Anxiety Inventory-2(CSAI-2; Martens, Burton, Vealey, Bump, & Smith, 1990), and 
Profile of Mood States (POMS, McNair, Lorr, & Droppleman, 1971) were administered. 
Each athlete was asked to remind the best and the worst games within one or two years 
in a quiet class room and to feel the moment of the games. After that  the athletes 
responded to each questionnaire. One-way ANOVAs and Sheffe’s posteriori tests were 
applied to analyze the data. 
 

Main findings: SCAT: In order to check if the trait anxiety is an in-nature gift, SCAT, 

a well-known trait anxiety inventory in competitive sport, was administered to the 
athletes. It has 10 items of which has three point Likert scales. Thus, the score of it 
ranges from 10 to 30. The results revealed that there was no significant difference 
among skill levels in trait anxiety (Table 1). 
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CSAI-2: It is widely used questionnaire to examine the state anxiety level of the athlete. 
It has three components including somatic, cognitive anxiety and self-confidence. It 
consists of 27 items and each element has 9 questions, respectively. And each question 
has 4 points Likert scales. Therefore the range of scores of each component is from 
9(minimum) – 27 (maximum).

Results is as follows. (1) There were significant differences among practice- 
competition conditions (i.e., practice, best game, worst game) on each element of 
CSAI-2. Sheffe’s posteriori tests also revealed that practice-worst game condition was 
the most significantly different on each element (ps<.001) followed by best game-worst 
game conditions (ps<.05) on each element in CSAI-2. In addition, significant difference 
was found in practice-best game condition only on somatic anxiety (p<.05) (Table 2). 

Table 2. Results of One-way ANOVA on each element of CSAI-2 by practice-competition 
conditions in high school adolescent Taekwondo athletes 

 Somatic Anxiety Cognitive Anxiety Self confidence

Practice(a)
Best(b)

Worst(c)

15.81±4.22
19.15±4.69
22.48±5.30

16.74±4.70
18.56±5.46
23.48±5.16

21.85±5.70
20.89±4.17
16.19±4.41 

F(2,78)
p

13.264
.001***

12.544
.001***

10.732
.001***

 

Post Hoc
 

bc*
ab*

  ac***

bc**
ac***

bc**
 ac*** 

*p<.05, **p<.01, ***p<.001

 
(2) There was also a significant difference for CSAI-2 by skill levels. However, the 

difference was found only in self-confidence element only during best game condition 
(Table 3). Other practice-competition conditions were found no difference at all. 

 
Table 3. Results of One-way ANOVA for CSAI-2 by skill levels of best competition condition 
in high school adolescent Taekwondo athletes 

Best

Skill level Somatic Anxiety Cognitive Anxiety Self confidence

A
B
C

17.44±4.25
18.25±4.74
21.40±4.55

18.11±5.44
15.50±3.21
21.40±1.85

22.89±4.11
22.63±3.20
17.70±3.06

F(2,24)
p

2.047
.151

3.059
.066

6.675
.005

Post Hoc   ac*
*p<.05
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 Tension Depression Anger Vigor Fatigue Confusion

Best(c)
Worst(b)

Practice(a)

11.74±5.82
16.11±6.69
8.93±6.36

13.15±12.21
25.56±14.20
9.93±11.74

10.56±8.35
20.15±11.00
9.37±10.18

14.26±6.82
7.81±7.45
15.41±7.33

7.15±5.42
12.93±6.05
6.59±5.95

7.77±3.58
10.89±4.78
5.63±4.45

F(2,78)
p

8.918
.001

11.283
.001

9.611
.001

8.710
.001

9.828
.001

10.215
.001

Post Hoc bc*
ac***

bc**
ac***

bc**
ac***

bc**
ac***

bc**
ac***

bc**
ac*** 

Skill level M±SD df  F      P     Post Hoc

       High(n=9)
Best  Middle(n=8) 

      Low(n=10)

14.89±5.88
19.63±6.07       
9.40±4.77

2,   24 7.631  
.003     bc**

POMS: POMS is usually used to examine the mood states of the athletes consisting of 
six different sub-elements. Those are tension, depression, anger, vigor, fatigue, and 
confusion. It has 65 items consisting 6 categories ranging from 0 to 4 Likert scales. 
Results indicated the followings. (1) Significant differences were found in 
practice-competition conditions (i.e., practice, best game, worst game) on six elements 
of POMS (ps<.001). Sheffe’s posteriori tests also revealed that practice-worst game 
condition was the most significantly different on each element (ps<.001). And best 
game and worst game condition were significantly different on each item at least .05 
level as well (Table 4).

 
Table 4. Results of One-Way ANOVA for POMS by practice-competition conditions in high 

school adolescent Taekwondo athletes 

*p<.05, **p<.01, ***p<.001

 
(2) Only in vigor element of POMS during best game condition, a significant 

difference was found by skill levels. Interestingly, the significant difference was found 
between low level and middle level athletes, rather than high and low level athletes 
(Table 5). 
 
Table 5. Results of One-way ANOVA for Vigor of POMS by skill levels in high school 

adolescent Taekwondo athletes 

**p<.01

 

Discussion/Conclusion: There was no significant difference among skill levels in trait 

anxiety(SCAT). It strongly indicates that the trait anxiety level of Taekwondo athletes is not 
an in-nature gift. Rather it could be closely related to the acquired abilities such as learning, 



64 AcademicSessionⅠTKDPhilosophy, Pedagogy, &Psychology

implying the importance of practice and efforts in the course of one’s lifetime.
Athletes showed the tendency that their anxiety level during practice condition was 

the lowest followed by during best game and worst game condition. The same was 
true in their mood states levels as well. The fact that significant differences among 
practice-competition conditions (i.e., practice, best game, worst game) on somatic 
anxiety, cognitive anxiety, and self-confidence in state anxiety (CSAI-2) might indicate 
that the athlete should understand the differences among those conditions and prepare 
to deal those differences for their performance enhancement. In addition, a significant 
difference in self-confidence element by skill levels was found only in the best game 
condition. This might suggest the possibility that the self-confidence of athletes during 
their best game could play an important role to prepare their psychological skills 
training for their performance enhancement, that is, winning. 

Significant differences found in practice-competition conditions on all six elements 
of POMS (ps<.001)also imply that the mood states of Taekwondo athletes should be 
carefully considered in order to make optimal or maximal performance than coaches 
have thought. It is strongly suggested that more emphasis should be put on the athletes’ 
mood states from now on. The fact that a significant difference by skill levels was found 
only in vigor element of POMS during best game condition might imply that the athletes 
should be encouraged using by any means in order to maintain and/or enhance their 
vigor level. Interestingly, the significant difference was found between low level and 
middle level athletes, rather than high and low level athletes. This might indicate that 
middle level athletes pretend to remain higher level in vigor than they are in real 
competition. However, this speculation should be examined in the future research. 
Furthermore, why the significant differences by skill levels in self-confidence of CSAI-2, 
and in vigor of POMS were found only during best game condition awaits further 
research. 
In conclusion, this study found that; 

1)  No evidence to support that the trait anxiety level of Taekwondo athletes is an 
in-nature gift.

2)  Their state anxiety level was the lowest during practice condition followed by 
best game and by worst condition. Their mood states showed the same pattern 
as their state anxiety.

3)  Practice-competition (best-worst games) conditions were significantly different 
in terms of all items of SCAI-2 (somatic, cognitive anxiety, & self-confidence) 
and all six items of POMS.
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4)  There was a significant difference by skill levels in self-confidence (SCAI-2) and 
vigor (POMS) only during their best game.

 
Key words: skill level, practice-competition condition, SCAT, CASI-2, POMS, trait-state 

anxiety, mood states, high school Taekwondo athletes,.
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Mood and performance in young Malaysian Taekwondo participants

N. A. Hanin1, Willy Pieter2

1 National Sports Institute of Malaysia, Kuala Lumpur, Malaysia
2 Masaryk University, Brno, Czech Republic

9

Purpose:  To assess the relationship between mood and competition performance 
in young Taekwondo athletes.   

Basic procedures: Subjects were 22 males (12.86±2.44 years) and 17 females 
(14.29±  2.47 years) representing the Kelantan team for the 28th National Remaja 
Taekwondo Championship 2008 in Penang, Malaysia.  Mood profile was assessed 
the evening before competition using the Brunel Mood Scale.  1-way Anovas were 
used to determine the differences in mood between successful and less successful 
Taekwondo-in.  

Main findings: Collapsed over sex, there was no difference between successful and 
less successful Taekwondo-in in tension (3.00±1.48 vs. 2.93±1.92, p = 0.906, eta2 < 
0.001), anger (1.25±2.86 vs. 1.19±1.71, p = 0.930, eta2 < 0.001), and vigor (10.33±  
3.26, vs. 10.33±3.04, p = 0.999, eta2 < 0.001).  In successful Taekwondo-in, there was 
a statistically significant relationship between pre-competition tension and depression 
(r = 0.63, p = 0.028) as well as tension and fatigue (r = 0.58, p = 0.046).  In less 
successful Taekwondo-in, there was a statistically significant relationship between 
pre-competition tension and anger (r = 0.64, p < 0.001), as well as tension and 
confusion (r = 0.85, p < 0.001). 

Conclusions: The differences between the current and previous studies might be 
due to the cultural background and age of the subjects.

Key words: mood, young, Taekwondo performance
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Figure 1. Taekwondo knowledge test based on multimedia system(English. ver)

Development of Taekwondo knowledge test using multimedia

with multi-language 
 

Chang Hwan Choi*, Jae Hyeon Park, Jae Bong Lee, Hyeoi jin Kim

Korea National Sport University, Korea
 
10

Taekwondo is not only a cultural icon of Korea but is enjoyed and trained by 
approximately 7 million worldwide. However, despite its prevalence and popularity, 
there has been a lack of standardized test for knowledge assessment which contributed 
to numerous controversies regarding fairness and objectivity. Furthermore, acquisition 
of Taekwondo knowledge is a critical component of Taekwondo training objective. Yet, 
there is no appropriate assessment tool available to measure the levels of such 
achievement. Recently, the tests using multimedia have been successfully applied in 
many areas such as education, medicine or technology. While the tests using 
multimedia have several advantages: (a) more like the real-life situation (thorndike, 
1949), (b) conducting with computer for automatic scoring system, (c) objectification 
of item information. The purpose of this study is to develop a Taekwondo knowledge 
test using multimedia with multi-language(TKMM). A 40-items TKMM was developed 
by 5 Taekwondo experts and 4 measurement specialists based on KUKKIWON(world 
Taekwondo headquarters), KTA(korea Taekwondo association), WTF(world Taekwondo 

chchoi85@gmail.com



68 AcademicSessionⅠTKDPhilosophy, Pedagogy, &Psychology

Basic Motion Kyorugi

TKMM P & P TKMM P & P

Item Logit SD Logit Logit SD Logit Item Logit SD Logit Logit SD Logit

1 -0.31 0.17 -2.43 0.32 1 2.89 0.29 -1.12 0.21
2 -2.05 0.30 0.62 0.19 2 -0.37 0.17 0.04 0.18
3 0.50 0.16 0.44 0.19 3 -2.25 0.33 -1.35 0.22
4 -1.27 0.22 1.13 0.21 4 5.54 1.00 0.77 0.19
5 0.56 0.16 -0.80 0.20 5 0.40 0.16 1.45 0.22
6 -1.27 0.22 -0.76 0.19 6 -0.10 0.17 -0.08 0.20
7 0.56 0.16 0.66 0.19 7 1.15 0.17 1.09 0.21
8 -3.50 0.58 0.27 0.18 8 -0.88 0.20 -0.10 0.18
9 1.62 0.19 -0.61 0.19 9 -1.08 0.21 -0.43 0.19
10 1.01 0.17 0.24 0.18 10 0.45 0.16 -0.10 0.18

Table 1. Item difficulty of the TKMM and P&P

federation)`s formula books of rules. All of the items were classified into one of four 
sub-domains of Taekwondo (basic motion, kyorugi, Poomsae, and demonstration of 
Taekwondo) and deviation in each category from goals of item, item type. A digital 
camera and video image editing were used to develop multimedia contents by audio, 
video, and text (e.g., full motion video). 

Psychometric evidences including validity and reliability for the TKMM were 
investigated, and item analyses (i.e., item difficulty) were performed to provide 
information on the effectiveness of the TKMM. First, the validity evidence based on 
test content was established by creating a table of specification. The authors identified 
four sub-domains and linked items under each category. In order to establish the 
validity evidence based on relations to other variables, the TKMM was compared to 
an existing paper-and-pencil (P&P) Taekwondo knowledge test using MTMM(multi-trait 
and multi-method). For this method, a total of 151 students (49 taekowndo players 
on university level, 51 students on studying taekowndo at univ., and 51 taekowndo 
players on high school level) from Seoul and Gyeong-gi area in Korea were participated 
in this study. An inclusion criterion was based on the career of training duration and 
Taekwondo ability level (i.e., equal to fourth Dan). Participants' scores from TKMM 
were positively related to P&P Taekwondo test scores ranged .30 to.49, which 
supported the evidence of convergent validity from MTMM. The internal consistency 
correlation(i.e., Cronbach's alpha coefficient) was estimated to see how consistently 
participants responded to the items within a domain of the test. Cronbach’s alpha 
coefficient of 40 items from TKMM was .52. Finally, Item difficulties showed that ranged 
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Poomsae Demonstration

TKMM P & P TKMM P & P

Item Logit SD Logit Logit SD Logit Item Logit SD Logit Logit SD Logit

1 0.03 0.16 -0.05 0.19 1 0.43 0.16 -1.08 0.21
2 0.11 0.16 -1.56 0.23 2 -0.52 0.18 1.56 0.23
3 -0.76 0.19 -0.23 0.18 3 1.23 0.17 -0.06 0.18
4 2.89 0.29 2.21 0.29 4 -2.78 0.42 -0.08 0.20
5 0.06 0.16 -0.16 0.18 5 -2.78 0.42 1.45 0.22
6 -1.04 0.21 -0.20 0.18 6 -1.54 0.25 0.11 0.18
7 0.43 0.16 -0.03 0.18 7 -0.37 0.17 1.50 0.23
8 -0.22 0.17 0.48 0.19 8 -1.22 0.22 -0.23 0.18
9 0.61 0.16 -1.04 0.20 9 0.71 0.16 0.34 0.18
10 1.15 0.17 -0.88 0.20 10 2.05 0.21 0.92 0.20

from -3.50 to 5.54 by TKMM and ranged from -2.43 to 2.21 by P&P.
As conclusions, the TKMM test for the Taekwondo knowledge was conformed 

evidence of validities and reliabilities on test contents and consistency of items. And 
TKMM has a wider range of item difficulties than P&P knowledge test of Taekwondo. 
Developing Taekwondo knowledge tests using multimedia, such as TKMM, may lead 
to more practical assessments.

 
Key words: Taekwondo knowledge, multimedia test, Taekwondo ability.

This work was supported by the Korea Research Foundation Grant funded by Korean 
Government. (KRF-2008-321-G0020)
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Can action observation facilitate the formation of cognitive 

structures? 

Angelita Cruz*, Tae Ho Kim, Duk Chan Jang, Sang Bum Park

Kei Myung University, Korea
11

The purpose of this study is to determine the effects of action observation on the 
formation and organization of cognitive reference structures of roundhouse kick in 
the form of basic action concepts of Taekwondo players of various skill levels.  Eighty 
(80) healthy and with clear vision university students were the participants of this 
study.  They were randomly divided into treatment and control groups and were 
further subdivided based on their black belt degree in Taekwondo:  AO-Non-player 
(AO-NP), AO-Beginner (AO-B), AO-Intermediate (AO-I), and AO-Expert (AO-E) as well 
as the control group Control-Non-player (CN), Control-Beginner (CB), Control- 
Intermediate (CI), and Control-Expert (CE). The Taekwondo Bandal Chagui or 
roundhouse kick with eight (8) basic action concepts was the sport skill in Taekwondo 
that was analyzed using the SDA-M method.  Results showed that action observation 
could facilitate the formation and organization of mental representations of the 
participants, particularly the participants in the NP-AO and B-AO groups while the 
intermediate and expert groups were consistent in their memory structures in all test 
sessions. The experiment reveals that action observation can be a powerful tool not 
only to learn a motor skill but also to improve the mental representations of an 
individual.  In addition, the utilization of the SDA-M in analyzing the roundhouse kick 
is a successful method in giving further insights about the change in cognitive 
structures in the long-term memory of the participants while watching an expert model 
executing the movement.  

Key words: action observation, mental representation, SDA-M, Taekwondo expertise

aj_cruz@yahoo.com
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Introduction

Action observation has been shown to facilitate motor skill learning by forming 
motor representations in the brain and organizing execution of movements following 
a model. Similarly, mental representations has also shown to have a role in organizing 
and controlling actions, Therefore, it is plausible to presume that mental 
representations in the form of a perceptual-cognitive movement representations could 
be developed and organized by way of action observation.  However, this line of research has 
not been given much attention. The purpose of this study is to determine the effects of action 
observation on the formation and organization of cognitive reference structures of roundhouse 
kick in the form of basic action concepts of Taekwondo players of various skill levels.

Material and Methods

Eighty (80) healthy university students were the participants of this study.  They 
were randomly divided into treatment and control groups and were further subdivided 
based on their black belt degree in Taekwondo.   

a. nonplayer:  participants who do not have any background or training in 
Taekwondo.

b. beginner:  participants who experienced or currently practicing Taekwondo but 
only received a 1st degree black belt or less during the course of the experiment.

c. intermediate:  participants who experienced or currently practicing Taekwondo 
with a degree of 2nd and 3rd black belt during the course of the experiment.

d. expert:  participants who experienced or currently practicing Taekwondo with a 
4th degree black belt or higher during the course of the experiment.

Thus, the number of groups were: AO-Non-player (AO-NP), AO-Beginner (AO-B), 
AO-Intermediate (AO-I), and AO-Expert (AO-E) as well as the control group 
Control-Non-player (CN), Control-Beginner (CB), Control-Intermediate (CI), and 
Control-Expert (CE).  Written consent was provided to all participants before the 
experiment and all procedures were in compliance with the Declaration of Helsinki 
for human subjects.  Likewise, all participants were given monetary compensation after 
the experiment.

Task

The Taekwondo Bandal Chagui  or roundhouse kick was the sport skill in Taekwondo 
that was analyzed.  
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Basic Action Concepts:
Preparatory phase
  (1) twist back foot and 
  (2) rotate body forward, flex hip.  
In the strike phase, 
  (3) bend body, point foot, 
  (4) extend knee, and 
  (5) twist ground leg.  
Recovery phase, 
  (6) bring back knee, 
  (7) body go up, and 
  (8) bring down leg.   

Procedures

Prior to the intervention, a pre-test using the SDA-M analysis was conducted to all 
participants to determine their baseline cognitive reference structures about the 
Taekwondo roundhouse kick task.  Based on the results of their pre-test, participants 
were randomly grouped into treatment (AO-NP, AO-B, AO-I, AO-E) and control (CN, 
CB, CI, CE) groups and further subdivided into levels based on the expertise of the 
participants. After the intervention, participants performed again the SDA-M as their 
post-test analysis.  

For the treatment group, participants sat comfortably on a chair inside the 
experimental room. They were instructed to observe carefully the Taekwondo 
roundhouse kick displayed in front of them using a LCD-projector beamed at the wall 
2 meters away from them.  The observed Taekwondo kicks were performed by an expert 
male Taekwondo player. Participants watched three blocks of the Taekwondo kick 
performance and each block lasted for 5 minutes with a 2.5-minute interval between 
blocks.  The number of kicks the participants observed was 100 kicks per block (20 
kicks/minute). A total of 300 Taekwondo roundhouse kicks were observed by the 
participants for 15 minutes.  At the end of the experimental session, participants 
accomplished the psychometric analysis once again and a delayed post-test one week 
after the treatment period respectively to determine if there were such changes in their 
cognitive structures after the intervention. 
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Measurement  SDA-M method 

A Structural Dimensional Analysis-Motoric (SDA-M) (Schack, 2004, Schack, 2001) 
shall be used in this study. This is a modified psychometric analysis for establishing 
representational structures and its relation to a given set of concepts.  

Results

Action observation effects and perceptual cognitive structures

The experimental outcomes reveal that cognitive intervention like action observation 
could facilitate the formation and organization of mental representations of the 
participants, particularly the participants in the NP-AO and B-AO groups compared with the 
NP-Con and B-Con groups.  

Expertise and perceptual cognitive structures

There are differences between the cognitive structures of the group based on their 
skill levels. The non-player-control group's cognitive architectures are all above the 
critical value and the formed action concepts are not arranged based on the functional 
and biomechanical demands of the skill.  These results reflect the lack of background 
in Taekwondo of the participants and confirm other similar experiments that 
perceptual-cognitive representations of people without knowledge about a skill would 
normally have cluster solutions that are arbitrary and above the critical level of 
significance (Shack and Mechsner, 2006; Blasing et al., 2009).  

Action observation and expertise level

The experimental results revealed that cognitive intervention like action observation 
is more effective to non-players and beginners when learning a motor skill.  

Conclusions

The experiment reveals that action observation can be a powerful tool not only to 
learn a motor skill but also to improve the mental representations of an individual.  
In addition, the utilization of the SDA-M in analyzing the roundhouse kick is a 
successful method in giving further insights about the change in cognitive structures 
in the long-term memory of the participants while watching an expert model executing 
the movement.  
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Description of the approach of international Taekwondo referees of 

international matches of Asian cup and Tehran Fajr decade (2009) 

to stressful factors in judgment 

Hojat kazemini, Abas khodayri, Seyed Nemat Khalife
 Islamic azad university nazarabad branch, Iran

12

Introduction 

Animals from the beginning of the creation to today, and from today to eternity 
have live as generations before them have been living. Human was that after creation, 
because of meditation power could access to unlnowns on by one and for better life, 
could find ways and tools to ober come problems. Judgement in sport matches and 
especially in individual matches and in particular teakwondo, has great need to 
self-confidence, awareness to subject that is under judgement, compreit with laws 
propounded, having very rapid reaction and finally correct decision. Some of the jobs 
are full of stress and can operate just like on intense stressful factor. Coaching and 
judgement at sport matches is one of the these jobs. According to some of the 
researchers, we can't know stress just negative and ruinous, but stress also has positive 
aspects and is a phenomenon that can be either good and bad. For example selye, 
separated natural and usefull stress from injurious stress, and suitable and desirable 
level of stress consider a level between these two kind of stress. Stress, depression, 
intense excitements, emotional discouragement, suspicion, disappointment and 
futility, catelessness, forget fullness, disability in decision making, tension, 
nerbousness, anxiety, and cases such this can consider as psychological symptoms. 
psychological symptoms of stress also like its psychological symptoms, are different 
from one person to other.

Explanation of problem: Researcher in this research, address to study of attitude 
of teakwondo international referees at international matches of asia clubs cup and 
international matches of Tehran fajr derade (2009) in relation to psychological strain 

Hojat_kazemini@yahoo.com
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and stress and seliverance that in a manner has been effective in referees operation. 
In this research, researcher seek answer to this main question that what factors as stress 
are effective on referees action.

Necessity and importance of research: it is long that teakwondo has presented as 
a combat sport field in world and in Iran and a large number of concerned people 
to these axercises are occupied in this field.

In between, psychological problems and stresses strained to referees by no means 
arenot undeniable. The basic question is that what psychological strains, do referees 
face? Because of very limited researches, the answer of this question isnot clear for 
referees community. There fore, in this connection, feel the need to researches about 
judegement psychology (in general) and study of stressful factors (stressors).

Research objectives: in this research, will address to two kinds of objectives:
General objectives and special objectives.

A) general objective: Description to the attitude of teakwondo international referees 
that are present at international matches of asia clubs cup and international matches 
of Tehran fajr derade (2009) to stressful factors in judgement.

B) special objectives:
1. description of referees attitude to effectiveness of the manner of selection in 

judgement
2. description of referees attitude to effectiveness of control on refress's action.
3. description of referees attitude to effectiveness of instruction on refrees action.
4. description of referees attitude to effectiveness of referees fee on referees action.
5. description of referees attitude to effectiveness of the manner of spectators 

presence on referees action.
6. description of referees attitude to effectiveness of weather conditions on referees 

action.
7. description of referees attitude to effectiveness of welfare factors on referees 

action.
8. description of referees attitude to effectiveness of approach of visual, lingual and 

written medium on referees action.
9. description of referees attitude to referees acquaintance with psychological 

factors.
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Research's questions:

1. how much satisfaction do referees have from the manner of selection for 
judgement and if the manner of their selection is effective on judgement?

2. how much satisfaction do referees have to the way of control of supervisors on 
their action and if the manner of control is effective on judgement?

3. how much effective does the manner of instruction is on referees action?
4. how much effective does the presence of spectators is on referees action?
5. how much effective do the weather confitions on referees action?
6. how much effective does the approach of medium [(uisual (television), lingual 

(radio) weitten (press)] is on referees action?

Limitations that are out of researcher's control
1. researcher don't have has the control on psychological, social and economical 

condition of under test persons.
2. this research just carried out on referees that have participated in teakwondo 

international matches of Asia clubs cup and international matches of Tehran fajr 
decade (2009) and assumption is that they have used all of them in sport's 
judgement.

3. Education of referees are different and research don't have has any control on 
them.

controllable limitations by researcher.
answer of under test persons take as referees selection in relation to the amount 

of psychological strains.

Materials and Methods 

 method of research is descriptive. Researcher doesn't have used any variables but 
just idea and attitude of referees to questionnaire questions, has been distributed, 
collected, and analyzed.

Statistical community: All of teakwondo international referees that are present at 
international matches of Asia clubs cup and international matches of Tehran Fajr 
decade (2009) and ralso are busy judging at matches of different age-classifications 
and according to constitution from referees committee of teakwondo federation are 
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possessed of national and international certificate of judgement and have recognized.
Statistical sample: sampling certainly carried out in the form of cluster and on the 

basis of presence of all of the referees that thee referees at 18 to 23 farvardin 1388 
(7 to 13 April 2009) have attended at international matches of Asia clubs cup and 
international matches of fajr derade in Iran and Tehran and judged.

The method of collecting of information: the main method to obtain necessary 
information for test of assumptions has been use of questionnaire. At the time of taking 
of matches, described research's objective verbally (controlled interview) and 
monotonously for present referees and introduced necessary expression about 
questions and the way of answering. 

He/she assured all of participant referees that won't mention the name of respondents and their 
repies will be secret. After that referees's questionnaires distributed among the, and, for repling 
to probable questions, was beside referees and receive them personally. Out of 53 questionnaires 
distributed and with omit questionnaires that werenot clear, 40 questionnaires returned.

Tools of test: in this research has used questionnaire for study of teakwondo referees 
attitude to stressful factors. This questionnaire has 47 question that its 39 first 
question, have propounded by way of 5 answers from nothing to very many and 8 
last questions, namely from 40 to 47 propounded in the from of question that under 
persons should reply them undertest persons, have determined the amount of 
streesfulness of any event according to their finding from nothing to very many and 
also replied to questions.

Data analysis: After collecting information resulted from questionnaires, a 
informational bank developed by statistical software Excel 2000. then mentioned date 
coded and used for determination of frequency meters and data average of software 
Spss 11,0.

Results

Each questionnaire included 47 questions which were categorized in 9 branches as 
follows:
The referees' attitudes to:

1. The effect of the way they are chosen on their work. More than 80% of referees 
felt honor on their selection.

2. The effect of supervision on their work. 55% preferred their supervisor to be a 
punctilious, just and international referee.
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3. The effect of education on their work. Most of them are interested in classic 
studies. About 45% are interested in explanatory classes with no respect to 
masters' nationality.

4. The effect of the fee on their work. 60% like to get the fee after the match.
5. The effect of spectators on their work. 25% believe spectators have no effect on 

their work.
6. The effect of climate on their performance. 35% claimed the climate has no effect 

on their work.
7. The effects of facilities on their work. 40% prefer to use airplane for far distances.
8. The effect of mass media on their work. 25% believe they affect on their 

performance.
9. Psychological factors. 40% of referees are familiar with equilibrant psychological 

methods. 

Dicussion and Conclusions

Subject of referees selection
referees attitude to effectiveness of select in judgement. In reply to this group of 

questions, more than 80 percent of them, from select as referees feel pride and are 
interested this selec be from referees committee. They know email, fax and the post 
as the best way for inform of their selection as referees.

Subject of effectiveness of instruction on referees action.
In questions numbers 3 and 18, 50 and 55 percent of referees respectively know 

precence in illustrative classes, very important. In the case of classic studies, such as 
review of judgement laws, 60 percent of referees were interested in this kind of studies. 
According to nonclassic studies, judgements affection has been different, so that for 
example in the way of physiology, psychology, nourishment science, and  60 percent 
were interested in study However in the way of the manners of developing desirable 
self-confidence, 60 percent were interested in study. According researcher, presence 
of a experienced and just supervisor can have very positive effects even in 
psychological on referees action in second round. The amount of affection of referees, 
50% evaluated inter mediate and, 55% evaluated 55%. 35 percent of referees have 
intermediate interest in attend illustrative classes that conduct by foreign masters. On 
this basis, referees give importans to instruction and update of their information about 
judgement affairs and marginal points. 40 percent of referees are interested in that 
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at the end of the educational classes test them. 

Subject of effectiveness of amount of fee on referees work
45% of referees very believe that the amount of fee is effective on their work. But 

in question number 5 that has asked that:
If you prefertouse an automobile for far distances and benefit of price difference 

of airplane ticket for personal use? 40% don't have agreement with this suggestion. 

Subject of effective ness of the way of spectators presence on referees work in 
question number 6, 75% of referees believe that teams that have very votaries, have 
no effect on their judgement. This show that referees are interested in perform of 
justice and in practice they don't want to judge in the interest or to the detriment 
of a team, without justified reason. In question number 12, 25% reach different results 
that presence of spectators in match's saloon has positive effect on some of the referees 
and has negative effect on some of them. 60% of referees, believe that spectators 
criticism to their judgement are in effective. This means that referees believe that 
spectators most suggest on the basis of emotions and feelings and affection to their 
team. So referees believe that their criticism on their action is illogical. 

Subject of effectiveness of weather confitions on referees work
95% believe that effect of weather confitions on their work is little or without effect 

intermediately.

Subject of effectiveness of welfare factors on referees work
50% of referees want to rest more than 3 hours before match and all of them be 

concerned to habe complete nourishment at least 1 hour befor taking match. Physical 
unpreparedness at the time of judgement of a match, on 40% of referees make very 
much negative stress. Given above mentioned findings, referees rest, before start of 
match, will decrease their stress, when they judge during match. Also, suitable time 
distance between nourishment and the time of start of match can be very important 
in their operation.

Subject of effectiveness of collective medium on referees work
As result from finding of question 13, most of referees give very importance to 

presence and opproach of medium with match and judgement. This shows that given 
suggestion of judgement experts in the press and the effect that this opinions have 
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on general thoughts of spectators, referees know the role of medium on their operation, 
very effective. 

Subject of effectiveness of familiarity of psychological factor on referees work
In this study, 45% of referees and 40% of them intermediately have familiarity with 

mental practices and with waysof decreasing of psychological strains before match, 
respectively. In this connection, 70% of referees use their personal ways to much. 45% 
of referees have much familiarity with the ways of increasing concentration in 
judgement and 30% of them with the ways of developing motivation. These results 
means that most of the referees have familiarity with the ways of decreasing stress 
before start of match. So referees try to prepare themselves psychologically before start 
of every match. In relation to referees mitake decision, referees believe that they won't 
compensate their mistake decisionat the same sport, because compensation of mistake, 
is othe mistake itself and it is for from justice and also 35% try to compensate this 
mistake in a manner. In question number 27, 70% of referees don't show any tendency 
to famous players. Presence of famous players and place of team in matches tables 
both amounting 65% have no effect on referees.

In question number 33, presence of famous coaches, have no effect on 65% of 
referees. These results mean this fact that referees are interested in conduct of justice. 

Key words: stressful factors, international referees, Taekwondo
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Brand transition effect through Taekwondo tournaments 

sponsorships

Tae seung Park, Craig Lawrence Ruter, Ik Ki Jeon
Kyung Hee University, Korea

Introduction 
1

Investigating event-brand image transfer effects via sponsorship by substantiating 
the connectivity between Taekwondo competition and sponsor brand images, this 
study is intended to provide enterprises with information for more reasonable 
decisions in executing the relevant sponsorship and basic information needed for 
marketing strategy in regard of the sponsorship.

 

Methods 

Subject of study 

For this study, among the population of students attending K University located in 
Gyeonggi area, two times of pre-and-post experimental designs were performed 
separately on the subject of 110 students of the school who watched ‘the 18th Beijing 
World Taekwondo Championships’ hosted by WIF (the World Taekwondo Federation) 
and sponsored by Samsung Electronics, Co. Ltd. For each, 100 copies of questionnaire 
were distributed to have them respond with Self-administration method. A total of 220 
copies, including the questionnaire collected after post-experiment, were used for 
actual data of this study. 

Measuring instrument 

Survey instrument used questionnaire, which consisted of 15 question items for each 

ikjeon@khu.ac.kr
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Division Number of question items Reliability   (Cronbach α)

Samsung   Electronics 15 .866
Warner   Bros 15 .895

Event Corporate   Brand Mean

“18th Beijing World Taekwondo 
Championships”

Samsung similarity 3.56

Warner similarity 2.30

brand image of Samsung Electronics and Warner Bros, plus two demographical ones, 
a total of 32 questions. 15 question items for brand image were formed by semantic 
differential scale for adjectives secured of reliability and validity in foregoing studies 
under revision and supplementation to this study purposes, based on Aaker’s (1997) 
Brand Personality Scale (BPS). Content validity of brand image question items is 
considered secured through consultation of a specialist group with 12 students in 
master’s and doctor’s program. Since in this study, analysis of brand image focuses 
on the transfer effects in meaning for each of adjectives that constitute brand image, 
while using individual question items in research process, verification through factor 
analysis, etc. for construct validity is considered unnecessary. Brand image turned out 
to be reliable enough as shown in <Table 1> at .895 to .866, higher than the lowest 
permissible level of 0.6 for questionnaire as proposed by Nunally (1978).   

Table 1. Reliability of factors for brand image

To measure the similarity between two brand images of Samsung and Warner bros 
and the image of ‘the 18th Beijing World Taekwondo Championships’, as Gwinner & 
Eaton (1999) employed, the sum of similarity item measures between event and brand 
was divided by number of question items to find the combination means. The result 
is shown in the following <Table 2>. 

 
Table 2. Similarity between event and brand images

 

Experimental devices

Pre-and-post measurements were done by processing experiments and this study 
employed self-manufactured ads for experimental device to secure questionnaire using Adobe 
Photoshop CS4, an image photo editing program.For self-manufactured ads, each 
brand’s logo was inserted in the scenes of Taekwondo competition and the ads used 
are shown <Figure 1>.
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Figure 1. Experimental ads

Survey method and Procedure 

For this study, pre-experiment and post-experiment were carried out on October 9 
and 16, 2010, respectively. For pre-measurement group, intent of questionnaire to 
measure each image of Samsung Electronics and Warner Bros Pictures was explained, 
and without using any expressions about the sponsorship, brand images of both 
companies were measured. 

For post-measurement group, the same group under pre-measurement was 
designated. With control not to fill in the questionnaire before seeing the 
self-manufactured ads, the ads were shown to post-measurement groups using 
PT-DW5100 Project from Panasonic Inc. installed at the college lecture room and a 
personal laptop. The intent to measure the images of sponsorship with regard to the 
study of sponsor’s brand image and attitude for ‘18th Beijing World Taekwondo 
Championships’ was clarified. Then, ad material in which Samsung and Warner Bros 
executed sponsorship of the competition was treated by the subjects with a view to grasping 
the image transfer effects according to the execution of sponsorship.

Statistical analysis was performed using SPSS Ver. 15.0. Paired sample t-test was 
conducted under the assumption that event image via sponsorship will be transferred 
to brand image

Results 

 

Image transfer effects by recognition of Taekwondo competition sponsorship 

The following <Table 3> shows the result of conducting pair sample t-test under 
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Samsun(Pre)
Mean

Samsung
(Post)
Mean

t 
Warner(Pre)

Mean

Warner   
(Post)
Mean

t 

1.Multinational 2.53 4.00 10.789*** 3.31 3.37 .365
2. Full of energy 2.48 3.72 10.099*** 2.99 3.25 2.193*
3.Specialized 2.47 3.94 10.837*** 3.07 3.47 3.298***
4.Confident 2.25 3.90 14.105*** 2.82 3.37 3.695***
5.Famous 2.28 4.23 14.956*** 2.94 3.56 4.543***
6.Thrilling 2.73 2.88 2.745** 2.68 3.18 5.232***
7.Friendly 3.12 4.01 7.467*** 2.67 3.18 3.797***
8.Serious 2.98 3.44 5.629*** 2.48 2.84 3.023**
9.Positive 3.56 3.72 2.806** 2.52 3.11 5.074***
10.Reliable 3.41 3.86 5.348*** 2.60 2.84 3.741***
11.Traditional 3.01 3.45 5.590*** 2.12 3.20 8.727***
12.Masculine 2.78 3.00 3.117** 2.22 2.94 7.231***
13.Interesting 2.78 2.90 1.967 3.39 2.92 3.037**
14.Touching 2.75 2.99 3.189** 2.58 2.79 .869
15.Pleasing 2.68 3.04 4.467*** 2.18 2.75 2.980**

***p<.001, **p<.01, *p<.05

Table 4. Pre and post paired t-test by image for Samsung’s and Warner Bros’ brand images

the assumption that if Taekwondo competition image is transferred to sponsor brand 
image through sponsorship, it will produce different means for each of brand images 
between pre-and-post experimental treatments.   

 
Table 3. Paired t-test for brand image

Factor Division N Mean SD t

Samsung Electronics
Pre 110 2.79 .40

20.228***

Post 110 3.54 .53

Warner Bros
Pre 110 2.71 .58

8.488***

Post 110 3.12 .56

***p<.001 

 
The following <Table 4> verifies once again the image transfer effects by recognition of 

Taekwondo competition sponsorship, showing more concrete transfer effects for each item. 
Paired T-test appearing in <Table 4> indicates, in case of sponsoring “18th Beijing 

World Taekwondo Championships”, what effects it would make on the 15 items of 
image. As the result of study, for Samsung’s brand image, it was shown that all the 
rest 14 items except “interesting” one are statistically significant. 
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Discussion

 
This study performed a positive analysis on whether to make a brand image transfer 

effects if an enterprise executed sponsorship of ‘18th Beijing World Taekwondo 
Championships’, which has grown into a global sporting event. The following 
discussions are based on the results of it. 

To grasp whether ‘18th Beijing World Taekwondo Championships’ image would be 
actually transferred to sponsor brand image, verification was performed on the 
difference of brand image between before and after the sponsorship of the competition 
based on BPS developed by Aaker (1997). As the result, sponsorship of the competition 
was shown to make a statistically significant difference in brand image. 

Such a result can be considered to support the study result by Go Dong-woo and 
Choi Jeong-rak (2001) that enterprises will be more effective by using sports than other 
promotional vehicles because it can obstruct the phenomenon of evading 
advertisement. It also supports the existing studies (Meenaghan, 1983; Dowling, 1996; 
Irwin & Shuman, 1994) arguing that event image is transferred to sponsor image, and 
Jeonng Won’s (1999) report that even a group with negative image before beginning 
a sports event can have an improved image after the closing of the event. 

Enterprises execute sponsorship of many sporting events to achieve their wanted 
brand image. For example, Coca Cola has been performing sponsorship of the Olympic 
Games since 1928 to connect the Olympics’ fresh and dynamic images to its product 
image. IBM has been sponsoring the Olympics continuously since 1960 to show off 
its cutting edge and challenger spirit by linking the Olympics’ challenge for a new 
record to the company image, using the event as a strong communication means to 
publicize itself at an unrivaled standing efficiently with small expenses, and the 
company is actually in place as a global business.   

Also, though in a different field than sports with a changed central body of research 
report on sponsorship, a success of ‘Nanta’s performance sponsored by Samsung won 
the company a successful effect of improving its image as a ‘culture enterprise’ (Seong 
Nak-hoon, Choi Il-do, 2004). 

Like this, enterprises should perceive the proposition that through the sponsorship 
of ‘18th Beijing World Taekwondo Championships’, they can make a favorable effect 
of strengthening the brand associations in the hearts of the customers, such images 
as energetic, specialized, confident, famous, friendly, traditional, etc. that can be 
transferred from the competition. 

To sum up, this study suggests that through long-term and lasting sponsorship of 
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‘18th Beijing World Taekwondo Championships’ enterprises may enjoy an enhanced 
brand image specific to a sponsor brand, which cannot be copied by other competitors. 

 

Conclusions and Suggestions 

 
This study performed verification as to the effect of the ‘18th Beijing World 

Taekwondo Championships’ image transferred to sponsor brand and possible 
differences in brand attitude by the recognition of sponsorship, resulting in the 
following conclusions. 

First, Taekwondo completion image is transferred to sponsor brand image. 
To measure the image transfer effect of the competition recognized by many 

customers, the same group was divided into two - pre and post groups - for experiment, 
and then paired t-test was conducted. 

As a result of analysis, sponsor image showed difference between pre and post, which 
tells the fact that the Taekwondo competition image felt by customers was transferred 
to sponsor brand image through execution of its sponsorship. 

The customers’ image of ‘the 18th Beijing World Taekwondo Championships’ 
includes multinational, energetic, specialized, famous, etc., and for enterprises wanting 
such image transfer effects it is desirable to improve corporate image and lead other 
enterprises thorough a long-term, strategic performance of the sponsorship that can 
approach an efficient sponsorship. 

Besides, if an enterprise causes development and spread of the Taekwondo 
competition field via continued investment and support, it will be able to enjoy an 
early-edge advertisement effect and incur direct net profit, an enterprise’ extra gain 
through it. 

In this study, focus was laid on building sponsor brand image through theoretical 
and practical sponsorship of sports event, but practically it should suggest some future 
complements and directions for subsequent research due to the following limitations. 

First, in measuring on event experiments, experience of the relevant event is 
considered an important factor. To satisfy such a factor another sample should be 
selected in order to generalize the study results by involving Taekwondo students with 
experience of watching the event. 

Second, experimental treatment of measuring sports event sponsorship has 
significance in representing the part that can be sympathized at the scene of event. 
Self-manufactured articles used for this study are considered to have limitations in 
measuring the effect of sponsorship. 
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Third, between event and sponsor brand images, transfer from event to sponsor was 
dealt in this study. Conversely, however, we should also understand that sponsor brand 
image can be transferred to event image. Actually, Gwinner (1997) pointed this out 
in his study, and in the future more in-depth study is considered necessary as to the 
direction of transfer between event and sponsor brand images.

Key words: Taekwondo tournaments, sponsorships, brand transition effect
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The effect of Taekwondo academies service quality on customer 

satisfaction and consumer behavior
 

Ji Hae Lee*, Wan Suk Jang, Jeoung Hak Lee

 Kyung Hee University, Korea
2

Introduction

The recent trend of society is stressing the importance and interest in physical 
activity as well as the quality of life and there’s a tendency that various types of gym 
and small-sized private commercial sport facilities are increasing in number and type.

In this aspect, the educational value of Taekwondo positions itself in 'whole-man 
education', that is, completion of personality including development of sociable, 
intellectual and emotional qualities as well as physical development. Taekwondo aims 
at bringing up an ideal person by means of physical activities. High interest in health 
contributed to making sports facilities high-end and popular, which in turn led to the 
development of sports industry(Cho & Kim, 1997). However, as competitions between 
sports businesses are becoming fiercer due to oversupply, sports facilities without 
sufficient competitiveness are more likely to see decline or failure. 

As Taekwondo academy also sees a continued downward turn in terms of business 
operation, much concern is being voiced about it. While this is directly associated with 
general economic recession in the society, this phenomenon might imply that there 
are not a few problems inherent in Taekwondo community including poor educational 
contents of Taekwondo as well as administrative and institutional shortcomings.

From the perspective of business management, Taekwondo management is a 
methodology of managing Taekwondo academy effectively by dividing or integrating 
personal and material resources efficiently and by connecting Taekwondo with theories 
required by sport management discipline in order to achieve goals of Taekwondo 
academy(Kim, Cho, & Lee 2003). In that main customers regard Taekwondo academy 
as a service business unlike in the past, it also needs to approach trainees based on service 
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management. Of course, this approach was needed in the past, but it is a matter of fact 
that recent changes in social and economic environments require Taekwondo academy 
to transform itself into a service business. This reality indicates that it is required to 
adopt service centered management, which of course requires theoretical support.

If Taekwondo academy is to satisfy customers and retain trainees continuously, what 
is the most important is to set marketing strategy to fully consider organizational 
characteristics of it and satisfy customers and to review academy staff retraining and 
service orientation actively. Right and optimal service will raise customer loyalty which 
will lead to repurchasing or attracting new customers. Additionally, Taekwondo 
academy which is to satisfy and retain trainees continuously must consider its 
organizational characteristics properly, draw marketing strategy for customer 
satisfaction and review factors affecting customer satisfaction thoroughly.

Precedent studies show that service quality has a significant effect on customer 
satisfaction and repurchase intention. But most studies concerning service quality were 
conducted in connection with hotels, hospitals, retailer shops and restaurants, whereas 
little research on Taekwondo academy was conducted, indeed.

Themes of precedent studies include 'service quality'(Lee, Kim, & Lim, 2007; Nam, 
Lim, & Park, 2009; Son, 2007) , 'effective management and operation of Taekwondo 
academy'(Lee & Kwan, 2006; Ko & Kim, 2008; Son, 2005), 'analysis of consideration 
factors when selecting Taekwondo academy’, and 'customer satisfaction'. Subjects of 
precedent studies were all trainees who use Taekwondo academy directly. Recent 
studies tend to focus on various research themes and objectives.: programs, leaders, 
qualifications, facilities and PR, ways of managing trainees, promotion, academy 
operation ways which satisfy trainees, ways which can attract new customers and 
encourage existing trainees to participate in academy activities, development 
systematic education programs and management strategy, effective academy operation 
methods, ways to revitalize Taekwondo, etc. Now when customers using Taekwondo 
academy are decreasing across the nation along with general recession and decline 
of private education market, the most desirable management strategy is possibly to 
satisfy customers actively and ultimately in many ways.

It is also important to take into account service quality and customer satisfaction 
in the perspective of trainees using Taekwondo academy. Thus, this study intends to 
identify effects of Taekwondo training programs and service quality on customer 
satisfaction and consumption behavior of trainees and further suggest empirical basic 
materials about ways to maximize profit of Taekwondo academy by strengthening 
competitiveness of Taekwondo academy, reducing customer defection and improving 
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service quality and so on. 

Methods

The questionnaires were given out to Taekwondo trainees, who receive training 
at Taekwondo academies located in Seoul and Gyeonggi area by using convenient 
sampling method from 1st of June through 1 st of July in 2010. After explaining 
the questions and goal of the study scrupulously to respondents, they were asked 
to fill out the questionnaire by using self administration method. Out of 700 
questionnaires, 678 were selected as final validity sample. The data was analyzed 
by SPSS Win ver. 18.0 and frequency analysis, exploratory factor analysis, 
reliability analysis, t-test, One-way ANOVA, correlation, and multiple regression 
analysis were used. The statistical significance level was set at α<.05. 

Examining the demographic information, 59% were male and under age of 13 
took up 47.4% of respondents. In the training period, 19.8% received training 
less than a year, 1 through2 years were 17%, 2 through 3 years were 30.1% and 
more than 3 years took up 33.1%.

 

Results 

First, among the service quality of Taekwondo academy, ‘staff’(β=.476), ‘program’(β
=.196), ‘accessibility’(β=.188) factors influenced on facility satisfaction (Table 1). 
Second, among the service quality of Taekwondo academy, ‘instructor’(β=.260), 
‘facility’(β=.245), ‘program’(β=.239) factors influenced on instructor satisfaction 
(Table 2). Third, among the service quality of Taekwondo academy, ‘instructor’(β
=.273), ‘program’(β=.194), ‘facility’(β=.182), ‘staff’(β=.137) factors influenced on 
program satisfaction (Table 3). Fourth, among the service quality of Taekwondo 
academy, ‘program’(β=.223), ‘instructor’ (β=.134), ‘accessibility’(β=.134) factors 
influenced on intention to reuse (Table 4). Fifth, among the service quality of 
Taekwondo academy, ‘facility’(β=.231), ‘program’(β=.219), ‘accessibility’(β=.163) 
factors influenced on intention to recommend (Table 5). Sixth, in the result of analysis 
between customer satisfaction and consumer behavior, ‘facility satisfaction’ (β=.232), 
‘program satisfaction’(β=.187) factors influenced on intention to reuse and ‘facility 
satisfaction’ (β=.151), ‘program satisfaction’ (β=.413) factors influenced on intention 
to recommend.    
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Table 1. Result of multiple regression analysis between service quality and facility satisfaction 

Variable B SE β t Sig.

Instructor .071 .030 .078 2.335 .020*
Facility .088 .026 .098 3.327 .001**
Program .190 .027 .196 6.923 .000***

Staff .478 .031 .476 15.323 .000***
Accessibility .189 .029 .188 6.599 .000***

R² =   .618          F = 209.590          p= .000***

* p<.05, ** p<.01, *** p<.001

Table 2. Result of multiple regression analysis between service quality and instructor satisfaction 

Variable B SE β t Sig.

Instructor .232 .039 .260 5.995 .000***
Facility .219 .033 .245 6.537 .000***
Program .227 .035 .239 6.529 .000***

Staff .019 .040 .019 .478 .633
Accessibility .008 .036 .008 .226 .822

R² = .357          F = 72.847          p= .000***

*** p<.001
 

Table 3. Result of multiple regression analysis between service quality and program satisfaction 

Variable B SE β t Sig.

Instructor .265 .041 .273 6.385 .000***
Facility .177 .036 .182 4.949 .000***
Program .200 .037 .194 5.368 .000***

Staff .147 .042 .137 3.468 .001**
Accessibility .022 .039 .020 .558 .577

R² = .377          F = 79.159          p= .000***

** p<.01, *** p<.001 

Table 4. Result of multiple regression analysis between service quality and reuse intention 

Variable B SE β t Sig.

Instructor .127 .047 .134 2.710 .007**
Facility .010 .040 .011 .255 .799
Program .225 .042 .223 5.356 .000***

Staff .090 .048 .087 1.892 .059
Accessibility .118 .044 .113 2.705 .007**

R² = .168          F = 27.170          p= .000***

** p<.01, *** p<.001
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Table 5. Result of multiple regression analysis between service quality and recommend intention 

Variable B SE β t Sig.

Instructor .046 .038 .058 1.211 .226

Facility .183 .033 .231 5.570 .000***

Program .185 .034 .219 5.409 .000***

Staff .065 .039 .074 1.658 .098

Accessibility .143 .036 .163 4.004 .000***

R² = .214          F = 36.206          p= .000***

*** p<.001
 

Table 6. Result of multiple regression analysis between customer satisfaction and reuse intension 

Variable B SE β t Sig.

Facility   satisfaction .241 .049 .232 4.923 .000***
Instructor satisfaction .029 .048 .028 .604 .546
Program   satisfaction .182 .045 .187 4.091 .000***

R² = .146          F = 37.952          p= .000***

*** p<.001
 

Table 7. Result of multiple regression analysis between customer satisfaction and recommend 

intension 

Variable B SE β t Sig.

Facility   satisfaction .132 .039 .151 3.378 .001**
Instructor satisfaction .040 .039 .045 1.041 .298
Program   satisfaction .339 .035 .413 9.544 .000***

R² = .235          F = 67.038          p= .000***

** p<.01, *** p<.001

Conclusions

 
Base on the result of the study, it is shown that service quality of Taekwondo academy 

is the important influence variable on customer satisfaction. In other word, the 
satisfaction level of Taekwondo trainees increases when service quality fulfills their 
expectation. Therefore, in able to operate Taekwondo academy efficiently and give 
enough satisfaction to consumers, managers must provide fast and accurate 
information so as comfortable indoor surrounding. Above all, managers must pay 
attention to whether the level of provided service and interest meet the service 
expectation of trainees. 
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In addition, Taekwondo academies should provide high quality of customer- 
oriented service and set up marketing strategies to increase the customer satisfaction. 
Furthermore, since program factor affects positively on consumption behavior, 
diverse programs should be apply according to difference in age, time, date and so 
on.  

 
Key words: service quality, customer satisfaction, consumer behavior
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A case study: The learning experience and exercise performance 

in Korea national Taekwondo demonstration team 

Han Byul Kim

 Korea National Sport University, Korea

3

The purpose of this study was to examine the effect of athlete's enthusiastic learning 
experience and learned theoretical knowledge on the exercise performance and quality 
of life. 

To achieve the purpose of the study, a graduate student, who was a member of the 
National Taekwondo Demonstration Team, had been selected. Various data were 
collected including a training daily log, study group materials, and in-depth interview 
during six months. Triangulation was employed in order to ensure reliability and 
validity in data collection, and peer debriefing and process of literature review had 
been included for the analysis as a meaningful section in the system. 

Based on inductive analysis of the data, the participant's lifetime for a limited time 
was divided into four sections: 1) the absence of recognition about the necessity of 
learning, 2) the formation of recognition about the necessity of learning, 3) the period 
of gap, and 4) the climax of recognition about the necessity of learning. Additionally, 
the participant's enthusiastic learning experience from the learning of theoretical 
knowledge had been positively applied to the skills learning in the sports environment, 
which lead to a positives improvement, and a recovery after a long period of gap. 

The results from the study will be used for a basic information related to the 
influence of the athlete's academic learning on exercise performance. Furthermore, 
the new findings generated has provided important information for the athletes, 
coaches, personnels at the university level, and the parents to improve athlete's 
performance and their quality of life.

Key words: Taekwondo demonstration, learning experience, exercise performance, case study

hoboko@hanmail.net
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Introduction

Taekwondo has been popular in a matter of race, ideology, and religion and has 
been rapidly spreaded all over the world. Since 2000 Sydney Olympic, Taekwondo 
became one of the official sports in the Olympic games, there are approximately six 
million people participate in Taekwondo training among 193 different nations(World 
Taekwondo Federation, 2010).

The Korean sports industry has mostly focused on elite sports with an emphasis on 
winning. This emphasis on winning has shown high concerns related to involving 
scheduling and commitment conflicts between training and education. As a result, the 
intense commitment of athletes and coaches allowed them to not realize the 
importance and necessity of a proper education (Song, Eom, & Shin, 2010; Lim, Won, 
& Lee, 2010). Although government has tried to play a role to solve the concerns,  
student-athletes' unwillingness to attend classes, learning difficulties, and a lack of 
insight onto the matter led to an ineffective outcome and the problems still exist (Kim 
& Park, 2009; Song et al., 2010).

Does this mean that student-athletes do not require a proper education? Does a 
proper education have any positive effect, whatsoever, on the performance of these 
athletes? Previously researches had been  conducted regarding training and education 
including class-participation(Kang, 2003; Kang, 2004), and class-satisfaction(Beamon 
& Bell, 2006; Papaioannou et al., 2008). Recent research(Kim & Park, 2009; Kim, Ryu, 
& Choi, 2009) has shown a greater inclination towards a proper education among 
student-athletes. But there is no current research on the correlation between athlete 
performance and education in school. Therefore, finding a way to translate positive 
study-habits into the athletic performance of these student athletes would be required.

The purpose of this case study was to find out what the participant has been learned 
from the school and classes, and the meaning of it. In other words, how the learning 
experience and knowledge would effect performance and living as a member of Korea 
National Taekwondo Demonstration Team. 

Methods

Participant

The main participant in this study was one of  the members of Korea National Taekwondo
Demonstration Team, who has also attending a graduate school. He has a mindset that 
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Participants Gender Age
National team 

experience(years)

Taekwon main M 30 7 years
P 1

sub-
participant

M 27 5 years
P 2 M 24 4 years
P 3 W 30 none

Table 1. Participants of the studyeducation has a positive effect in 
his training. The 
participant, Taekwon, and the 
researcher are both majoring in 
sport psychology. They have a 
really good relationship as 
colleagues. Moreover, to obtain 
more specific data and views from different perspectives, the researcher selected three 
sub-participants who are teammates and friends of Taekwon. Table 1 represents the 
characteristics of the participants.  

Data collection and analysis

The data were collected about 6 months from September 2010 and a main technique 
involved  the use of in-depth interviews.  All 10 sessions of interviews were recorded 
by video-camera and all the interview questions and responses were transcribed. When 
all the transcribed data were ready then it was handed back to the participant Taekwon 
for member checks for whether he wanted to add or delete the data. 

Many techniques were employed to establish the trustworthiness and reliabilities 
of the study including member checks, peer debriefing, and triangulation which 
already have been used in previous research(Kim et al., 2009; Yim, Ryu, & Lee, 2010).

Results

As a result of inductive content analysis, Taekwon divided up his timeline into four 
sections starting from when he entered university. As indicated from <Figure 1>, he 
has experienced the importance of education and its positive effect on his performance.

Figure 1. level of demonstration by year
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No knowledge of the importance of education (Entering university ~ Injury)

As a grade-school athlete, Taekwon's attention was solely towards his sport, 
Taekwondo, without any knowledge of the importance of education. Taekwondo was 
his life and no one told him why he had even had to study. When he entered university, 
he started performing as a Taekwondo demonstrater and the main reason he studied 
was to obtain a scholarship due to financial reasons in his family. Another reason he 
studied was due to a necessity brought out by the requirements of the university.  

“I was never interested in studying while I was in highschool. Going into 
practise was the most fun I had. While I was practicing, I didn't have to think of 
any of my problems because I was so happy. So my life routine consisted of 
school, home, and training. I never knew of any good reason to study and no 
one bothered to tell me any.”
“Study? I never thought about it, but without a scholarship, it would've been 
very difficult for me to attend university with the financial problems that my 
family had faced. Unfortunately, I had to start studying. Going to classes and 
studying hindered my training and made me jealous of my teammates who 
were resting outside of practise instead of going to class.”

Indication of the necessity of an education (Injury~Entering military service)

While Taekwon was training for his new technique, he sustained a major injury. While 
he was rehabilitating in the hospital, he became interested in learning about injuries 
and rehabilitation. While he was studying, he realized that his training method was 
wrong. Moreover, he realized that to maximize the quality of his performance, a basic 
knowledge in academics was necessary. Not only did he study injury and rehabilitation, 
but also physiology, biomechanics, and other subjects pertaining to further developing 
his performance. Due to this new-found interest, he came to the decision to apply for 
and enter the graduate school for physical education.

“In 2002, while I was practising, I got injured. I tore four of my ligaments in my 
ankle. I was in the hospital for rehab for almost a year. Because I had 
experienced so many injuries, I decided to read a couple books to understand 
them. After reading those books, I could picture myself how to stretch properly 
and how to avoid injury. Then, I realized the importance of an education on 
these matters.”
“So after coming across these readings, I realized that this subject matter was 
what I wanted to explore and I ended up selecting classes pertaining to this 
subject, such as physiology, training methods, biomechanics, etc. While 
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attending these courses, I realized more and more of the importance and 
necessity of knowledge in this subject as an athlete. Due to the knowledge I was 
gaining, I was able to train more systematically.”

Hiatus

(Entering military service~Completion of military service/Returning to the graduate 
school)

Just as he was becoming more enthralled in the education, he, unfortunately, had 
to begin his military service. Although he had entered the military as a Lieutenant, 
Taekwondo performance still occupied the majority of his mind. But he had no 
opportunity to satisfy his craving for demonstrating Taekwondo. 

“As a Korean man, you have to serve time in the military and I joined the special 
forces because, why not? When I entered the military, I realized that I would have to 
serve for 3 years; that thought weight heavily on my mind. I just wanted to get out 
of here and train and do my demonstrations.”

Peak of the indication of educational necessity

(Completion of military service/Returning to graduate school ~ Present) 
As soon as his military service ended, he tried out for the national team. But Taekwon 

felt that he was not physically ready for that level of competition and as a result, he 
first experienced the psychological impacts of anxiety and fear on his performance. 
In the end, he made the team but had to face a different atmosphere with younger 
teammates. 

He had also returned to the graduate school, while having experienced this 
psychological struggle from the try-outs. He realized that these psychological factors 
do affect Taekwondo demonstrations, so he selected sports psychology as his major. 
All the classes he had attended, the seminars, and having small study groups helped 
him understand psychological skills and abled him to apply this to his training. These 
theories and concepts helped him in his performance and was really satisfied with 
his performance on the national team. The main reason he was able to excel was 
because he was able to study his craft along with training for his sport.  

"I really wanted to go back to the national team, and for the first time, I was 
questioning myself. Can I jump like I did before? Can I perform as well as I had 
before? And physically, my body was totally opposite from before. I was really 
out of it. physically and psychologically.”
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“I prepared very hard and I made the team and it was a new start for me. It 
was very hard for me because every thought that I came back as a national 
level caliber player, but I wasn't.”
“Skills that I were able to perform in practice were much harder in competition 
as I was making a lot of mistakes. I was anxious, I was worried, and I just had 
a negative mindset. So I became interested in psychology and chose sport 
psychology as my major in graduate school. And whatever I learned from 
classes, seminars, and study groups, I tried to apply to my performance. It was 
working and I was surprised. I'm the oldest on my team and the main reason 
i'm thriving is that I'm applying my experiences from school into my 
performance training.”

Discussion

Taekwon never realized the importance of a proper education, even after entering 
university. However, it's not a problem that only Taekwon has to face, but the entire 
Korean sports society as well. The Korean sports society's first priority has always been 
about winning, disregarding the purpose of an education(Lee, Park, & Lim, 2007; Yim 
et al., 2010). Because of the winning culture influenced up by the Korean sports society, 
student-athletes disregarded a proper education and even gave up on it altogether. 
Government intervention into this matter has occurred with little success due to a lack 
of knowledge on the subject. So student-athletes must change their mindset to reflect 
the importance of a proper education, thus leading to a greater effort in classes.

Taekwon reported that, returning from injuries and serving time in the military has 
caused mental and physical conflicts. Many athletes tend to give up on their sports 
due to injuries, military service, financial problems, etc. but end up returning in time. 
Many athletes are faced with injuries, however small or large, but are all faced with 
an intense psychological pressure as a result(Choi, 2003; Tracey, 2003). The process 
of rehabilitation returns to same levels of physical fitness, in itself, causes a lot of stress 
on athletes returning from injury(Podlog & Eklund, 2004). However, a lack of 
psychological training, in this case being coping strategies, forces the athletes to face 
their problems head on with no previous knowledge of the matter(Shin & Kim, 2005). 
Athletes returning from military service are also faced with the same challenges as 
those returning from injury. As a korean-born athlete, going into military service is 
a matter that weighs in on their minds from the absolute beginning of their athletic 
careers. After the completion of serving in the military, the thought of giving up their 
sport and living a civilian life is an option that is always considered. Research on the 
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effect of athletes and their time served in the military would be an interesting topic 
to be investigated.  

After experiencing an injury, Taekwon was educated in the importance of 
rehabilitation and basic principles of training methods, biomechanics, and more. He 
then realized the importance of an education. After developing psychological skills 
while serving in the military, he was able to translate what he had learned into his 
performance in his sport. Through Taekwon's experiences in injury and serving time 
in the military, he has been able to translate those experiences into further honing 
his performance ability in his sport. Great athletes are not born from talent alone, 
thus these student-athletes must be influenced to not only realize the importance of 
an education, but to translate what they have learned into bettering themselves as 
athletes. 

References

Beamon, K., Bell, P. A. (2006). Academics versus athletics: An examination of effects of background 
and socialization on African American male student athletes. Human Development, 43, 
178-185. 

Choi, K. Y. (2003). A study on the reasons for the athletes of high school of athletics 
to quit their careers. The Korean Journal of Physical Education, 42(3), 317-326.

Kang, C. G. (2004). The high school athletes' recognition on their academic deficit. The 
Korean Society for the Study of Physical Education, 8(4), 92-105.

Kang, S. W. (2003). A survey on the actual condition of exercise, academic performance, 
and management of school athletic clubs. The Korean Journal of Physical 
Education, 42(3), 97-109.

Kim, H. S., Ryu, T. H., Choi, J. S. (2009). Becoming the athletic club's student into the student 
athlete: Case study about high school Kumdo athletes that carry out school-work and 
discipline side by side. Korean Journal of Sport Pedagogy, 16(1), 145-157.

Kim, K. H., Park, J. G. (2009). The application of curriculum for collegiate athletes' academic 
performance and its effects: A case study. Korean Journal of Sport Psychology, 20(1), 
87-107.

Lee, H. G., Park, C. B., Lim, S. W. (2007). Making the studying athletic student: case study of 
D middle school soccer team. The Korean Journal of Physical Education, 46(1), 181-191.

Lim, S. C., Won, Y. S., Lee, S. B. (2010). The life and distress of high school student dancer. 
Journal of Learner-Centered Curriculum and Instruction, 10(2), 327-346.

Papaioannou, A. G., Ampatzoglou, G., Kalogiannis, P., Sagovits, A. (2008). Social agent, achievement 



The 3rd International Symposium for Taekwondo Studies 107

goals, satisfaction and academic achievement in youth sport. Psychology of Sport and 
Exercise, 9, 122-141.

Podlog, L., Eklund, R. C. (2004). Assisting injured athletes with the return to sport transition. 
Clinical Journal of Medicine, 14(5), 257-259.

Shin, J. T., Kim, J. S. (2005). The effects of stress management training on psychology of injured 
athletes. Korean Journal of Sport Psychology, 16(2), 71-87.

Song, Y. G., Eom, H. J., Shin, M. J. (2010). Understanding for learning experiences on athlete 
student's: with an emphasis on the right to learn. Korean Journal of Sport Pedagogy, 17(1), 
89-109.

Tracey (2003). The emotional response to the injury and rehabilitation process. Journal 
of Applied Sport Psychology, 15(4), 279-293.

Yim, Y. S., Ryu, T. H., Lee, G. I. (2010). The process of loss for drop-out student athletes. The 
Korean Society for the Study of Anthropology of Education, 13(3), 37-69.

World Taekwondo Federation (2010). http://www.wtf.org/wtf_eng/ site/about_wtf/ 
intro.html



108 Academic SessionⅡTKDSociology&Marketing

Effects of rule changes on defensive and offensive behaviors from 
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Introduction 

Taekwondo (TKD) is a sport/martial art that is new on the Olympic program. TKD 
made its entrance on the Olympic scene as a demonstration-sport in the 1988 and 
1992 Summer Olympic Games (Official Reports of the XXIV and XXV Olympic Games). 
For the 2000 Olympics in Sydney TKD became an official sport on the Olympic program 
and at the 2009 IOC session held in Copenhagen, Denmark TKD was approved as an 
official sport for the 2016 Olympics (WTF Web). 

Since the 2000 Olympics in Sydney the sport of TKD has gone through several 
changes of the competition rules. This includes size of the competition area, duration 
of contest, point differentiation, compulsory equipment, etc. The competition area has 
changed from 12 meters by 12 meters used in 2001 to 8 meters by 8 meters in 2009. 
Duration of contest has been reduced from three rounds, three minutes in 2001 to 
three rounds of two minutes in 2009. In 2002 a point differentiation system was 
introduced allocating from one point up to two points for a headshot with an additional 
point being added for a standing count or knockdown and in 2009 it became three 
points for a valid kick to the head. 2009 also saw the introduction of the Point and 
Scoring System (PSS) formerly known as the Electronic Body Protector (EBP) and the 
Instant Video Reply (IVP) system (WTF Rules 1 and 2). 

Competition rule changes have been made in order to improve the technical qualities 
of TKD and provide TKD with more advanced rules to give fairer judging and more 
sophisticated operations to attract the interest of spectators (WTF Minutes). 
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In this study, the focus lies on how the rule amendments have altered the technical 
qualities of Olympic style TKD competitions. The purpose of this study was to assess 
the effects of recent rule changes since 2001 on match intensity (MI), attack/defense 
ratio (AD) and number of head kicks (HK) from the rounds of the finals of 2001 to 
2009 World Taekwondo Championships (WTC). 

Materials and Methods 

Video data were supplied online by dartfish.tv (Fribourg, Switzerland), the official 
website of the World Taekwondo Federation (WTF) competition video records and on 
DVD by Mooto LTD (Kyeonggi, Korea). The final match of each male weight division 
was assessed by two researchers which recorded the data together to ensure accuracy. 
The following variables were recorded: gender, weight class, year of competition, 
round, technique, attack or defense, striking leg, intended target, response of athlete 
to head kick (i.e., avoidance or block), type of stoppages (warnings, coaches protest, 
players adjust equipment) and recorded valid points. Each of these variables was 
recorded on paper then entered into Microsoft Excel (2007) and analyzed using SPSS 
(version 19.0). 

In order to determine the MI the number of techniques delivered by each player 
was counted in all rounds and then divided by the time in minutes. Accordingly, the 
MI is techniques per minute. 

A/D ratio is determined by dividing the number of attacking techniques by the 
number of defensive techniques. If there is an A/D ratio of 2, it means that for every 
defensive technique there are two attacking techniques. 

To be able to determine whether there has been an increase in HK a body/head 
ratio for the studied championships was calculated by dividing the number of 
techniques to the body by the number of techniques to the head. A body/head ratio 
of 10 translates into 1 HK for 10 techniques to the body. 

Results and Discussion 

  
It is difficult to single out any one factor being the reason for any certain change, 

but it can be argued that shorter rounds and a smaller competition area has lead to 
an increase in MI. The point differentiation system introduced in 2002 and later refined 
in 2009 can be seen as the factor that has directly affected the increase in the number 
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2001 2009

Total Number of Techniques 580.00 476.00
Match Intensity (techniques/min) 8.06 9.15
Head Shots 53.00 78.00
Body Shots 527.00 398.00
Body/Head Ratio 9.94 5.10
Head Shots/min 0.74 1.22
Attacking Techniques 368.00 334.00
Defensive Techniques 212.00 142.00
Att/Def Ratio 1.74 2.35
Reaction to Head Shots  
Contact 4.00 9.00
Blocks 3.00 17.00
Avoids 46.00 52.00

Table 1. shows an increase in MI, A/D ratio and body/head ratio between the 2001 and

2009 championships

of HK from 2001 WTC to 2009 WTC. With the shorter rounds, reduced competition 
area and point differentiation system it can be said that a more offensive game was 
created which can be seen in the increase in A/D ratio. 

 

Conclusions 

Since the 2003 WTF rule changes regarding the allocation of points, ring sizes and 
the duration of contest (WTF Rules 2). The results show that there is an increase in 
the number of HK, relative number of attacks and match intensity according to the 
change in the rules. 

 
Key words: Taekwondo strategy, head kicks, match intensity 
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Taekwondo difussion and massification project  

 

Lic. Carlos Hugo Rocabado Gamarra 

Communication and Marketing Director, Bolivia 
5

Introduction 

As established by the Bolivian Taekwondo Federation quadrennial plan, and under 
the rules of the International Olympic Committee and the World Taekwondo 

Federation, the need to promote Taekwondo as an Olympic sport has been promoted. 

At the same time, it improves the quality of life of the people in our country. 
Bolivia, as a WTF member since the 1980’s, requires a higher participation in the 

national competition events. 

Antecedents 

The Olympic movement in a global scale, is getting stronger and stronger, and 
therefore, generating integral development processes, and not only in the sports area. 

Since the Olympic charter was written, it has developed different areas with sports 
as its main target, not leaving other important issues behind such as: quality of life, 
inclusion, equity, moral principles, competition ethics and others as well. 

Within this context, the International Olympic Committee has established six main 
pillars, under the name of “Olympism in action” as a framework to develop the Olympic 
spirit: 

∙ Sports for all: sports belong to everyone 
∙ Education through sport: body, mind and will 

∙ Environment: preserving precious resources 

presidencia.fbtk@gmail.com
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∙ Women and sports: promoting women’s participation 

∙ Peace thru sport: friendship among athletes 

∙ Development through sport: human being in the first place 

As part of “education through sport”; the OVEP1 program is established which takes 
into account social responsibility of the IOC and the importance of introducing sports 
in schools. 

Zhen Liang He stated that the “bonding of sports, culture and education is the center 
of the Olympic movement and has been the leading impulse of olympism during last 
century…” 

In 2009, a forum related to OVEP was held in Seoul, Korea as part of the opening 
program of the world youth Taekwondo camp, making the WTF, one of the first 
international sports federation to organize an OVEP activity. 

Justification 

The FBTKD2, in its fast evolution process, is developing social inclusion activities 
according to the Taekwondo spirit and international olympism. 

Our national sports law3 refers to the masification of sport in an integral formation 
view, being one of its main characteristics, “…ethic and human values for children 
and teenagers…”4 

Nowadays, Taekwondo has become an Olympic sport, which embodies its own 
characteristics to support world development of the olympism. 

Within this framework, Taekwondo becomes one of the main tools to teach values 
and ethics among our citizens in a sports oriented focus. 

Our MNA may be considered as the pioneer in applying this kind of social projects, 
which nourishes from previous IOC5 and WTF experiences by considering sports as 
the main pillar to improve an individual’s life quality and acknowledging sports 
practice as a tool for social inclusion which goes beyond competition. 

Applying this project into our education systems (both formal and informal) it will 
make our students to be aware of the advantages of being under certain rules that 
are not only competitive but also ethical and equitative and therefore promote 
universal values and avoid discrimination. 

1. Olympic Values Education Program 

2. Federacion Boliviana de Taekwondo (Bolivia’s MNA) 

3. Law 2770 passed in July 7, 2004 

4. Art. 1, Law 2770

5. International Olympic Comitee 
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Objectives 

The purpose of the study were to Create a strategy to expand the OVEP program of the IOC 
as a pillar of the project and promote sport events in our national scholar system. 

Framework 

Sports for development and peace (UN) 

In 2002, the Secretary General of the United Nations commended the creation of 
the “Interinstitutional Workgroup in sports for development and peace” with the basic 
objective of “…promoting a more systematical and coherent use of sport in activities 
relates to development and peace initiatives…”6 

This workgroup brought up the idea that there is a relationship between sports and the 
Millennium development goals of the U.N. 

In the final report, sports are described as a “natural allied for the U.N. system. Due 
to its nature, sports relates with participation, inclusion and citizens, linking 
communities and individuals...”7

One of the basis of this workgroup is having defined sports as a human right8 and 
with this, U.N. 

members may have the obligation to build up national policies on this matter. 

Workgroup final recommendations 

∙ Initiatives related to sports, must be included in the U.N. Agencies national 
programs. 

∙ Activities based in communication should be focused in a well-directed promotion 
and social mobilization, both locally and national. 

∙ The most efficient way to create programs is to use sports for development through 
alliances. 

Sports and education (UNESCO) 

The UNESCO, has been working since 1978 with the international charter9 for 
physical education and sports, which is divided into several articles related to the 
importance of sports in a society; as follows: 

6. Introduction to the “Sports for development and peace” Final Report, UNICEF, june, 2005 

7. Op. Cit. 

8. Art. 1: International Sports and Physical Education Charter, UNESCO, 1978: “every human being has the fundamental 

right to the physical education and sports”

9. UNESCO 20th. General conference, Paris (november 21, 1978) 
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Art. 2: physical education and sports are essential to the permanent education within 
the global system of education. 

Art. 3: Physical education programs and sports should respond to the individual and 
social needs. 

Art. 8: mass media should have positive influences in physical education and sports. 

Under the motto “mens sana, in corpore sana”; the UNESCO is spreading the 
importance of sports within the national educational systems. 

For the institution, “…sports and physical education are the basis to development 
and well-being of children and teenagers in society and in the educational system…”10 

The UNESCO also refers to the basic principles that refer to sports practice: 
∙ Respect for rules 
∙ No cheating to gain victory 
∙ Respect for the loser 

These universal principles are always present in the Olympic values and Taekwondo 
spirit. In this context, UNESCO prioritizes two fundamental aspects: 

∙ Quality in the formation of physical education and sports teacher. 
∙ Strengthen the capability of structures that allow such formation. 

The OVEP program 

Today, the OVEP (Olympic Values Education Program) is one of the most important 
working tools of the IOC. According to Dr. Wu Ching Kuo, Taipei representative before 
IOC; “OVEP is the basis for the IOC youth global strategy that aims at youngsters interest 
on sports and the promotion of Olympic values” 

Olympic values reflect that the sport notion is very much like the “school of life” 
as it was for Pierre de Coubertin (Olympic movement founder) 

One of the most important goals for the OVEP is the inclusion of the Olympic values 
in the permanent curricula of educational centers worldwide. These Olympic values 
are reflected in the program´s toolkit: 

∙ The teaching manual 
∙ The database 

10. UNESCO report entitled “Educate with sports” 



116 Academic SessionⅡTKDSociology&Marketing

∙ The label 

The proposal 

The quadrennial plan 

Our Federation has designed a quadrennial plan which sets its basic work guidelines. 
Within this plan, lies the Taekwondo diffusion and massification project, which 
encourages complete interaction with our local associates in order to spread 
Taekwondo nationwide. 

Taekwondo massification project 

This project tends to spread Taekwondo as a massive Olympic sport in our national 
education system. Let’s analyze the next graph: 

The components 

This project is made up of various components related to each other. Each of these 
components will develop certain activities according to the project’s objectives and 
these actions will be held permanently within an established schedule. 
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Comunication 

Project’s visual imagery: 

As a first stage of the project, the visual imagery scheme will be constructed in order 
to be recognized as an individual entity in our society. This proposal is based on four 
elements: 

‣ Basic Schemes: color, logos, typography, stationary and other materials. 
‣ Audibles: jingles, short messages and others. 
‣ Video: promotional video at the beginning of the project and a video report at 

the end of it. 
‣ Multimedia: keynotes and website 

Design and application of an assesment plan on OVEP 

An assesment plan on OVEP will be launched for participating schools and 
Universities. In a first stage, FBTKD will create three training teams, each one with 
two members. 

Once these teams have been established, a meeting with all directors from chosen 
schools will be held in order to start the project’s activities and define a schedule. 

Training will be developed following the activity handbook contents11 and then, the 
teams will work with our students from the project’ s schools. 

11. OVER toolkit manual
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Olympism diffusion 

It will be possible due to the great amount of materials available from the IOC. 
All this tools will be discussed in classrooms workshops within the chosen schools 

and universities in order to spread Olympic values through the interaction with the 
trainers. 

Design and application of ICTs 

Technology plays and important role in the FBTKD with specific tools such as 
databases, emails and a website. 

Sports and Olympism 

WTF demonstration team exhibition 

The FBTKD is actually conducting negotiations for the arrival of the WTF 
demonstration team to our country with the main objective of promoting Taekwondo 
as a modern and attractive sport, always emphasizing the fact that Taekwondo is a 
consolidated Olympic discipline. 

TPC in Bolivia 

The Taekwondo Peace Corps is one of the pillars of this project because with its global 
tours it promotes Olympic values and Taekwondo spirit worldwide. 

As FBTKD, we are planning a visit to our country so we can schedule a national 
Taekwondo camp with the TPC and develop a complete training program which may 
include not only sports but cultural and ethical values from Korea. 

Bolivia’s demonstration team 

We are aware that to go ahead with the national massification of our sport, we need 
to build up a demonstration team and visit the schools and universities in order to 
gain more Taekwondo practioners promoting Olympic values and Taekwondo spirit 
as means for social inclusion. 

An adequate training and permanent technical update program has to be structured 
in order to improve our national demonstration team skills working closely with our 
national team trainers. 

School and University championships 

These championships will be organized for the first time in our country in full 
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coordination with each school’s physical education teacher under the WTF competition 
rules according to the number of practitioners. 

With these tournaments, we are aiming at the creation and promotion of minor 
divisions thinking of new athletes for long term training processes in order to 
strengthen our sport. 

Taekwondo camp 

A national Taekwondo Camp will be scheduled for all of our associates around our 
country and it has to be prepared within the TPC visit, therefore creating an adequate 
environment for practice and assessment on Taekwondo spirit and tactical and physical 
training. 

Leadership 

Olympism fairs 

Educational fairs will be held in which the participants will share with the 
community, their knowledge on Olympic values as a transversal axis for any society.

Schools and University sports day 

Sports activities will be organized in schools and universities within the project 
(based in the Olympic ideal: sports for all) prioritizing the integration of public and 
private educational entities, especially those located in the rural areas. 

Nutrition and health 

Antidoping as sports ethics 

Fair play is one the main guidelines for the project so we will build up awareness 
campaigns on sports doping and its consequences in high competition events so we 
encourage students to embrace fair play as a way of living. 

Nutrition 

Working together with NGOs and others, the FBTKD will develop informative and 
training strategies on children’s nutrition and health. 

Physical education 

Obesity is one of the biggest issues for today’s world population making it urgent 
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to encourage p.e. teachers to take part with their students in physical activities such 
as “Challenge day”. 

Diffusion and Marketing 

Presentation workshop 

It is fundamental to organize a project’s presentation workshop for all the possible 
actors related to it, in order to build strong strategic alliances in every level 
(international, national and local organizations) and support its activities and build 
up a common schedule. 

On the other hand, once these organizations are involved, we must coordinate its 
growth making “Sports for all” a common goal and a future national policy to be 
included in local and national yearly budget. 

Media planning 

The project itself will not reach its massification goals without media; therefore, 
media must be involved from the beginning working with aggressive campaigns on 
sports values, social inclusion and human rights. 

This planning process will include: 

‣ Media visits schedule. 
‣ Press releases. 
‣ Multimedia press covering. 

Agreement with educational centers 

Agreements will be established with the selected educational centers. According to 
the project’s main objectives, it’s fundamental to count on: 

‣ Private and public schools (elementary and high school) 
‣ Private and public universities 

This agreement should indicate the school’s participation and contribution to the 
FBTKD according to the project’s goals and methodology in these basic aspects: 

‣ Physical Training facilities 
‣ Physical education teacher 
‣ Group of students 
‣ Established schedule 
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Sponsors 

To get ahead with the project it’s necessary to have financial support in many levels: 
‣ International 
‣ National 
‣ Local 

Infrastructure and equipment 

High performance center 

The design and building of the “Taekwondo high performance center” has been 
proposed within the quadrennial plan “Vision and Modernity” of the FBTKD as a 
modern and environmentally friendly facility. This center has two main goals: 

‣ High performance athletes training 
‣ Massification and diffusion Taekwondo programs within the strategies established 

by the project in the framework of “Sports for all” 

Equipment 

To reach massification of our sport at a national scale, the acquisition of training 
and competition equipment is urgent specifically in: 

‣ Tatami 
‣ Official Digital scoring system 
‣ Official Video replay systems 
‣ Protectors complete sets 
‣ First aid kits 

Schedule 

The project will take a year on a first stage and according to fund raising; it will 
expand to a second year. 

Project coordinator 

Depending directly on the FBTKD presidency, he will be the official project’s image 
before the organizational partners. 

He is also responsible for: 
‣ Relations with internal and external actors. 
‣ Coordination and supervision of the project’s components actions. 
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Human resources 

Due to the project’s size, the following resources are needed: 

Communication and marketing director 

He will coordinate the communication and marketing and training components in 
the project. He will define, with the communication team, the information, 
communication and training strategies wherever necessary depending directly on the project 
coordinator. 

Communication and P.R. assistant 

This area is fundamental for the training and diffusion activities. Through a previous 
training process, they will be able to lead the project’s school workshops on OVEP 
program and Taekwondo spirit. 

On the other hand, they will be responsible for public relations with the institutions 
that take part in the project and they coordinate with communication director, project 
coordinator and the FBTKD presidency. 

Sports director 

He depends directly on the project coordinator. He is responsible for two main 
components: 

‣ Sports and olympism 
‣ Nutrition and health 
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He must promote activities under the project’s basic guidelines: high performance 
sports and sports for all. 

He is responsible for the creation and training of the FBTKD demonstration team, 
making it necessary to coordinate with our local associates for the assessments of the 
team athletes. 

He will also coordinate with sports specialists in order to establish physical education 
and antidoping workshops. 
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A sport sociological interpretation of Taekwondo participation and 

observation 

Byeong Seok Min, Jong Young Lee 

Korea National Sport University, Korea

12

Purpose: The purpose of this study is to provide a sport sociological analysis on 

the difference between the experiences of “Taekwondo Participation” and “Taekwondo 
Observation.” Such analysis is an approach necessary for seeking the ways of sport 
sociological development of Taekwondo competitions. Also, it is necessary for 
enhancing the popularity of Taekwondo while respecting the experiences of the people 
who actually do Taekwondo. It is because forgetting the importance of Taekwondo 
Participation.

Basic Procedures: In order to accomplish the purpose of this study, the concerned 

literatures have been reviewed for the questions of the study found in Taekwondo 
field from March, 2007 to June, 2009. From July, 2009 when the outline of the study 
was given, additional investigations such as participant observation, ethnographic 
interview, and archival research to collect data were carried out. Moreover, the main 
ideas of this study was addressed in the 2009 Annual Conference for the propriety 
of the study and the analysis result and for collecting the comments of experts. Opinions 
of 4 expert panel were collected to complement the study (Byeong-seok Min, 2009). 

Conclusions: The summary of the study is as following: First, the experiences of 

Taekwondo Participation and Observation are different. Taekwondo players feel 
pleasure, difficulties, strangeness, and loneliness while experiencing Taekwondo 
Participation. While walking down their lonely journey, they set their goals for 
competitions and devote themselves to win. However, most of the spectators experience 

Mbs1208@hanmail.net
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Taekwondo Observation that is far from their daily life. Even those who have been 
close to Taekwondo only have a dim recollection of Taekwondo that they learned, saw, 
and heard in the past. 

Second, the objectives of Taekwondo Participation and Observation are different. 
Taekwondo Participation requires learning winning strategies through hard training, 
and the players aim to win in competitions using the strategies. However, the 
Taekwondo spectators do not fully understand the rules of competitions and only 
watch Taekwondo matches while having an image of Taekwondo in their mind 
recognizing that Taekwondo originated from Korea. Therefore spectators are moved 
and satisfied when they watch high-level kicks of Taekwondo and the players’ chivalry. 

Third, the sport sociological meanings of Taekwondo Participation and Observation 
are different. In Taekwondo Participation, players want to feel the joy of winning, and 
they aim to be a part of strategic match to feel the vitality of Taekwondo competition. 
It seems that because the acquaintance and tools of Taekwondo players are all related 
to Taekwondo, and because the players would be longsome and scared. Thus their 
lives would be degraded if they stay away from doing Taekwondo. However, Taekwondo 
spectators come to watch Taekwondo matches with hoping that the matches will vitalize 
their lives. Therefore spectators are moved and satisfied when they watch high-level 
kicks of Taekwondo and the players’ chivalry. Considering the above differences 
between “Taekwondo Participation” and “Taekwondo Observation,” we have to seek 
the popularity of Taekwondo competitions under ensuring the strategic match of the players.

Key words: Taekwondo participation, taekwondo observation, sport sociology, phenomenology

Sport sociological interpretation on experiencing Taekwondo

(1) Different Socialization
  1) Taekwondo is like walking a single path
According to Taekwondo players, their life as a player is like walking a single path. 

There were 8 of us at first and we complained everyday that it was too hard. 
Everyone was having a hard time then. The teacher was really tough and he 
punished us often. There were seniors including high school students and they 
liked asking us to do things for them. We were all very sick of everything. I was 
the first one to run away. My friends and I used to run away together but we 
came back many times because we were too scared of the teacher. 

(Lee Seung Bin Aug 10, 2009)
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While walking a single path, Taekwondo players with a clear purpose, show tenacity 
for winning and have a strong sense of rivalry. They need to fight with so many other 
players and a cold world of competition is waiting ahead of them. 

  2) Taekwondo far away from daily life
In spectators' memory, they remember Taekwondo as an image of awesome kicking 

that they saw when they were young. However, they couldn't recall any other memory 
about Taekwondo. 

After watching "Maruchi and Arachi", I thought Taekwondo was cool and I 
wanted to learn it. When I saw it on TV, I didn't even know it was a Taekwondo 
competition. It just didn't look fun when the players were standing instead of 
flying around. If you compare animations or movies with olympic competitions, 
it just doesn't match with what you have in your mind for Taekwondo. 

(Park Joo Hee, Jul 22, 2009)
 
In spectators' life, Taekwon do does not mean anything except when they watch 

demonstration of Taekwondo players through media. 

(2) Different values
  1) Beauty of strategy
For Taekwondo players, the limited number of kicking techniques mean uncertainty 

and complexity.

When I kick the opponent... If I can kick the way I planned it exactly, I just feel 
great even with just one kick. 

(Huh Young Min, Sep 7, 2009) 

With unpredictable and creative ideas, strategies are made. Taekwondo is a sport 
with beauty of strategy and it is one of the unique characteristics of Taekwondo. 

(3) Martial arts representing Korea
From the images they get from Taekwondo gym and media, the spectators conceive 

of Taekwondo as cool kicking technique. They also relate Taekwondo with politeness 
and justice, and understand it as a martial arts which has originated from Korea. 

Foreigners tend to think that all Asians are good at martial arts and they think 
Koreans are good at Taewondo kicking. When I hear such comments, I feel 
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proud. Taekwondo is one of the national sports of Korea and I am really proud 
of it. 

(Nam Doo Il, Jul 22, 2009)

It is understood that the spectators have high expectations and they are really proud 
of Taekwondo. 
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The role of gender stereotypes in sport interests for Taekwondo and 

other sports of urban elementary school pupils
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Gender stereotypes in sport interests for Taekwondo and other sports popular in 
Croatia among boys and girls urban elementary school pupils are analyzed in this 
study.

A sample of 1294 elementary school pupils (685 males and 609 females) from 5th, 
6th, 7th and 8th grade between 11 and 15 years of age participated in the study. They 
were given a list of 52 sports to be evaluated on five-point scale. The original data 
were standardized and transformed to 52 standardized principal components. 
Discriminative analysis had been preformed regarding gender within the frame of 
multiple regression approach in the space of principal components. Coefficient of 

canonical discrimination in overall space is ρ1-52 = 0.837 (ρ2
1-52 = 0.701), but when 

projected just on the second principle component alone is ρ2 = 0.793 (ρ2
2 = 0.628) 

which alone provide 89.59% of information available for discrimination. With the 
positive values for females and negative values for males on the discriminative 
function, the discriminative function is bipolar. The structure of discriminative 
function in the space of original variables is bipolar too. Gender stereotypes based 
component of sport interests enables us to recognize 18 sports substantial positive 
values that are declared as feminine. On the opposite side with substantial negative 
values of their correlations 21 sports are recognized as masculine. With correlations 
oscillating around the zero for: mountaineering, cycling, orienteering, water skiing, 
surfing, basketball, alpinism/ rock climbing, handball,  karate, kayaking/canoeing, 

* pipo@kif.hr
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parachuting, Taekwondo, judo 13 sports are declared as gender neutral expressed sport 
interests. Taekwondo, as an Olympic modern combat sport, is perceived as gender 
neutral sport in the Croatian sport culture.

Key words: gender stereotypes, sports interests, Taekwondo, principal components, 
discriminative analysis, urban elementary school pupils  

Introduction

Exploring gender stereotypes is both of theoretical value and of practical importance 
for ongoing improvement of gender equity issues. Based on gender stereotypes 
(Oglesby & Hill, 1993) combat sports are considered male activities perceived as 
aggressive and dominance-oriented and are often treated as inappropriate for female 
participants (Plaisted, 1995).  In this way participation in sport and preferences are 
active components of gender identity. Gender identity is a person's concept of self 
as being male and masculine or female and feminine, or ambivalent. It is based, in 
a part, on several sources, as are physical characteristics, parental responses, and 
psychological and social pressures. It is an internal experience of gender role but have 
consequences on position in society (Matteo, 1986; Koivula, 1995, 1999; Coakley, 
2003).  If gender identity of person, social group and other social aggregate is based 
on oversimplified generalizations about gender attributes, differences and roles when 
we are dealing with gender stereotypes. Sport interests are preferences individuals 
have for activities that go with different sports, where preferences are individual's 
expressions of desirability or value of one course of action, outcome, or selection in 
contrast to others. Positively identified degree of influence of gender stereotyping on 
different sports and different sports preferences enable us to classify and recognize 
sports as female dominant male dominant and gender neutral (Bosnar and Žugaj, 
2009). Gender neutral sports have great potential for practical management of gender 
equity, and as a synergy support achievement UN millennium development goals to 
promote gender equality and empower women.  By using sport as a tool, the IOC and 
its partners International Sports Federations (ISF) and their Member National 
Associations (MNA) are implementing various activities across the globe in field of 
gender equality.  Elementary school pupils 5th, 6th, 7th and 8th grade aged between 11 
and 15 years form cadet and junior divisions in the most of sports.  Confidence to 
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authorities, lacking the experiences in wider range of sports activities make them prone 
to stereotyping. Gender stereotyping is not exception at all. Based on sport preferences 
of urban elementary school pupils gender stereotyping will be studied with the aim 
to evaluate taekwondo and other sports in Croatian sports culture.

Material and Methods

A sample of 1294 urban elementary school pupils composed of 685 males and 609 
females regular attendants of 5th grade (166 males, 143 females), 6th grade (185 males, 
146 females), 7th grade (175 males, 176 females), and 8th grade (159 males, 144 
females)  between 11 and 15 years of age participated in study.  

They were given a list of 52 sports: acrobatics, aerobics, aeronautics, alpinism/ rock 
climbing, archery, athletics, auto-motor sports, badminton, baseball, basketball, 
bodybuilding, bowls, boxing, cycling, dance, diving, equestrian, fencing, field hokey, 
football, handball,  ice hokey, judo, karate, kayaking/canoeing, mountaineering, 
orienteering, parachuting, pin bowling, rhythmic gymnastics, roller skating, rowing, 
rugby, scuba diving, shooting,  skating, skiing, sledging, spear-fishing, sports fishing, 
sports gymnastics, swimming, synchronized swimming, table tennis, taekwondo, 
tennis, volleyball, water polo, water skiing, weightlifting, wind surfing, wrestling. Each 
of these sports to be evaluated on five-point scale: 1 － I will never participate; 2  － 

I will participate only if there is no other activity; 3 － I will participate from time 
to time under suitable conditions; 4 － I would like to participate and 5  － I will 
participate if there is any opportunity. 

The original data were standardized and by means principal component analysis 
they were transformed to 52 standardized principal components ordered according 
to the values of corresponding eigenvalues of correlation matrix. Discriminative 
analysis had been preformed regarding the gender in the space of all 52 principal 
components.  Coefficients of canonical discrimination in the space of all 52 principal 
components and structure of discriminative function in the space of all components 
and original variables (sport preferences) were computed. The same procedure has 
been repeated for the second principal component only. 
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Results

Principal components (table 1.) ordered according to the values of corresponding 
eigenvalues of correlation matrix are showing that first nine components have variance 
greater then 1.0 and consequently positive reliabilities. They are representing 54.78% 
of all information of correlations of sport preferences. First principal component with 
22.13% and second principal components with 11.13% are representing 33.26% of 
information of system of 52 original variables. But with respect to first nine components 
the second component contribute with 20.32% what is important for this study.

Table 1. Principal component transformation. The first nine above average eigenvalues of 

correlations matrix with percent of variance explained and percent of cumulative variance 

explained. 

Component Eigenvalues

 Total % of Variance Cumulative %
1 11.510 22.134 22.134
2 5.787 11.130 33.264
3 2.331 4.482 37.746
4 2.239 4.306 42.051
5 1.694 3.257 45.308
6 1.432 2.755 48.063
7 1.293 2.487 50.550
8 1.163 2.237 52.787
9 1.036 1.992 54.779

Extraction Method: Principal Component Analysis, only Above average first 9 of 52 Eigenvalues are 
presented

Canonical discriminative analysis of all 1-52 principal components of sports interests 
regarding gender (table 2.) shows high and significant coefficient of canonical 

discrimination in overall space is ρ1-52 = 0.837 (ρ2
1-52 = 0.701). Inspection of vector 

of standardized discriminative coefficient, structure of discriminative functions in all 
52 component space (table 5.) shows very interesting phenomena. The only one 
substantially high discriminative coefficient 1.055 and 0.947 corresponding to the 
second principal component shows that second principal component tends to be 
collinear with information on gender of entities. 
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Eigenvalue
Canonical 
Correlation

Wilks' 
Lambda

Chi-square
Degrees of 
freedom

Significance 

of 2 test

2.342 .837 .299 1527.551 52 .000

Eigenvalue
Canonical 
Correlation

Wilks' Lambda Chi-square
Degrees of 
freedom

Significance of 

2 test

1.690 .793 .372 1277.776 52 .000

PRINCIPAL   COMPONENT WC FC

Principal component   1 -.106 -.058

Principal component   2 1.055 .947

Principal component   3 -.023 -.012

Table 2. Results of discriminative analysis of all 1-52 principal components of sports interests 

regarding gender

When discriminative procedure is repeated just for the second principal component 
and information on gender is projected on the second principle component alone 

correlation is ρ2 = 0.793 (ρ2
2 = 0.628). This demonstrate that second principal 

component alone provide 89.59% of information available for discrimination regarding 
the gender.  Rest of ten percent of information available for discrimination is collected 
from rest of  principal components. 

Table 3. Results of discriminative analysis of 2nd  principal component of sports interests 

regarding gender

In this way the second principal component is the best single synthetic measure of 
gender related component of sport preferences ascribed to gender stereotypes.  

Group means on bipolar discriminative functions (table 4.) are showing positive 
values for females and negative values for males

Table 4. Group means on discriminative functions for all components discriminative function 

(Φ(1-52)) and for 2
nd component discriminative function(Φ(2nd))

Gender Φ (1-52) Φ (2nd)

males -1.442 -1.225

females 1.622 1.377

Table 5. Standardized discriminative coefficient (WC), Structure of discriminative function 

(FC) in all 52 component space 
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Principal component   4 .270 .149
Principal component   5 -.150 -.082
Principal component   6 -.062 -.034
Principal component   7 -.232 -.128
Principal component   8 .001 .001
Principal component   9 -.013 -.007
Principal component 10 -.175 -.096
Principal component 11 .081 .044
Principal component 12 .101 .055
Principal component 13 .033 .018
Principal component 14 .079 .043
Principal component 15 -.203 -.111
Principal component 16 .063 .034
Principal component 17 .080 .044
Principal component 18 -.089 -.049
Principal component 19 -.094 -.051
Principal component 20 .021 .012
Principal component 21 -.011 -.006
Principal component 22 .058 .032
Principal component 23 -.056 -.031
Principal component 24 -.001 -.001
Principal component 25 .060 .033
Principal component 26 .087 .047
Principal component 27 .028 .015
Principal component 28 -.054 -.030
Principal component 29 .026 .014
Principal component 30 -.007 -.004
Principal component 31 -.027 -.015
Principal component 32 .011 .006
Principal component 33 .039 .022
Principal component 34 -.091 -.050
Principal component 35 .026 .014
Principal component 36 .022 .012
Principal component 37 .039 .021
Principal component 38 -.017 -.010
Principal component 39 .063 .034
Principal component 40 -.012 -.007
Principal component 41 -.051 -.028
Principal component 42 .075 .041
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Principal component 43 -.017 -.009
Principal component 44 .007 .004
Principal component 45 .007 .004
Principal component 46 -.038 -.021
Principal component 47 .036 .020
Principal component 48 -.036 -.019
Principal component 49 -.016 -.009
Principal component 50 .020 .011
Principal component 51 -.031 -.017
Principal component 52 .030 .016

Gender

Predicted
Group Membership Total

males females

Original Count (%)

males 659 26 685

females 59 550 609

males 96.2 3.8 100.0

females 90.3 100.0 100.0

Gender

Predicted
Group Membership Total

males females

Original Count (%)

males 649 36 685

females 88 521 609

males 94.7 5.3 100.0

females 14.4 85.6 100.0

Classification of cases based on results of discriminative analysis on all 52 principal 
components, and classification of cases based on results of discriminative analysis on 
2nd principal component alone (tables 6. and 7.) is considered successful. Reproduction 
of initial classification is reduced form 93.4% off original grouped cases correctly 
classified to 90.4%, only 3% of difference.

Table 6. Classification results based on discriminative analysis on all 52 principle 

components 

Table 7. Classification results based on discriminative analysis on 2nd  principle component
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 SPORT FC(1-52) FC(2nd)

Dance .737 .715
Rhythmic gymnastics .681 .714
Skating .566 .623
Aerobics .631 .610
Synchronized swimming .569 .590
Sports gymnastics .438 .532
Badminton .449 .509
Roller skating .471 .503
Equestrian .499 .471
Volleyball .344 .411
Acrobatics .288 .382
Tennis .227 .314
Swimming .189 .284
Sledging .138 .273
Diving .207 .264
Athletics .099 .194
Scuba diving .097 .123
Skiing .000 .120
Mountaineering .017 .098
Cycling .003 .095
Orienteering .024 .094
Water skiing .076 .081

Such a synthetic measure of gender stereotypes component of sport interests enables 
us to recognize sports with high moderate and low (neutral) values of correlations on 
the structure of discriminative function showing high positive values for females and 
high negative values for males (table 8.).  Gender stereotypes based component of sport 
interests enables us to recognize 18 sports substantial positive values that are declared 
as feminine. On the opposite side with substantial negative values of their correlations 
21 sports are recognized as masculine. With correlations oscillating around the zero 
for: mountaineering, cycling, orienteering, water skiing, surfing, basketball, alpinism/ 
rock climbing, handball,  karate, kayaking/canoeing, parachuting, taekwondo, judo 13 
sports are declared as gender neutral expressed sport interests. Taekwondo, as an 
Olympic modern combat sport, is perceived as gender neutral sport in the Croatian 
sport culture.

Table 8. Structure of all 52 components discriminative function (FC(1-52))  in space of sport 

preferences, structure of 2nd component discriminative function (FC(2nd))  in space of sport 

preferences
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Surfing .078 .063
Basketball -.009 .021
Alpinism(rock climbing) -.031 .021
Handball -.115 -.053
Karate -.007 -.065
Canoeing -.088 -.065
Parachuting -.057 -.071
Taekwondo -.006 -.074
Judo -.060 -.085
Bowls(boules) -.169 -.105
Bodybuilding -.117 -.137
Pin bowling -.177 -.142
Field hokey -.199 -.187
Baseball -.161 -.191
Waterpolo -.302 -.197
Spear-fishing -.282 -.207
Fencing -.177 -.210
Archery -.210 -.211
Sports fishing -.317 -.225
Shooting -.256 -.242
Rugby -.227 -.264
Rowing -.275 -.266
Aeronautics -.283 -.270
Table tennis -.332 -.290
Weightlifting -.277 -.310
Wrestling -.325 -.347
Ice hockey -.451 -.445
Football -.518 -.481
Box -.407 -.482
Auto-moto sports -.579 -.541

Discussions
  

The results show similar gender-type classification of sports as founded out and 
reported earlier (Koivula, 2001 and Bosnar and Žugaj, 2009).  Discriminative analysis 
in the space of principal components of sport preferences demonstrates that gender 
stereotyping is dominantly determ

The results show similar gender-type classification of sports as founded out and 
reported earlier (Koivula, 2001 and Bosnar and ?ugaj, 2009).  Discriminative analysis 
in the space of principal components of sport preferences demonstrates that gender 
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stereotyping is dominantly determined by the second principle component as its 
synthetic measure. Its order and variance magnitude demonstrate its importance and 
relevance for the imposed research problem. This synthetic measure of gender 
stereotypes component of sport interests enables us to recognize sports with high 
moderate and low positive values of correlations on the structure of discriminative 
function. With the positive values for females and negative values for males, the 
discriminative function is bipolar in structure. Sports: dance, rhythmic gymnastics, 
skating, aerobics, synchronized swimming, sports gymnastics, badminton, roller 
skating, equestrian, volleyball, acrobatics, tennis, swimming, sledging, diving, athletics, 
scuba, diving, skiing  i.e. 18 of them are declared as feminine. On the opposite side 
with high, moderate and low negative values of correlations (auto-motor sports, boxing, 
football, ice hokey, wrestling, weightlifting, table tennis, aeronautics, rowing, rugby, 
shooting,  sports fishing, archery, fencing, spear-fishing, water polo, baseball, field 
hokey, pin bowling, bodybuilding, bowls) i.e. 21 of them are  recognized as masculine. 
Finally, values of correlations oscillating around the zero (mountaineering, cycling, 
orienteering, water skiing, surfing, basketball, alpinism/ rock climbing, handball,  
karate, kayaking/canoeing, parachuting, taekwondo, judo) 13 of them are declared as 
gender neutral expressed sport interests. It’s important to point out that taekwondo, 
as an Olympic modern combat sport, is perceived as gender neutral sport in the 
Croatian sport culture, and it could be of practical importance for ongoing 
improvement of gender equity issues in broader social context (Coakley, 2003; 
Cunningham and Sagas, 2008)

Conclusions

The results illustrate that the sport preferences are gender stereotyped. Suitable 
selection of data analysis procedure in this study demonstrate that second principal 
component of sport preferences is synthetic bipolar dimension by which sports could 
be viewed as masculine or neutral or feminine.  Apart from the other factors that can 
influence attitudes and preferences toward different sports the presence of 
gender-based component is identified.  Based on its order and variance magnitude 
its relative importance is estimated and evaluated as substantially strong.

Based on sample of subjects participated in the study it could be concluded that 
gender stereotypes in sport are present among elementary school pupils at the age 
of late childhood and early teenage period. Their pattern in Croatian sports culture 
is similar to those experienced in different part of the world giving meaning to sport 
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as an active component shaping social relations in developed societies.
According to results of this research taekwondo, as a modern Olympic combat sport, 

is perceived as gender neutral sport in the Croatian sports culture. Therefore, as a 
good example, it could be of practical importance for ongoing improvement of gender 
equity issues in broader social context. 
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The popularity of Olympic Taekwondo: a comparison of the data from 

the 2005 versus 2009 Olympic programme commission report

William Sullivan

 Montclair State University, USA

14

Purpose: The purpose of this study was to examine the change in relative popularity 

of the Olympic sport of Taekwondo. 

Methods: This study compared change in the mean score for all official medal sports 

of the Summer Olympic Programme, the Taekwondo score, and the cumulative 
percentile for the Taekwondo score (when compared to the scores for other official 
medal sports) for the 18 popularity variables, as reported in the 2005 versus 2009 
Olympic Programme Commission (OPC) Report. 

Results: From the 2005 to the 2009 OPC Report, the mean score for the official 

medal sports of the Summer Olympiad increased for 14 of the 18 popularity variables 
(78%) and decreased for four variables (22%). The Taekwondo score increased for 10 
of the 18 variables (56%), decreased for five variables (28%), did not change for two 
variables (11%), and was not available for one variable (6%). The cumulative percentile 
for the Taekwondo score increased for seven variables (39%), decreased for 10 
variables (56%), and 2005 data were not available for one variable (6%). The mean 
cumulative percentile for the Taekwondo scores for the popularity variables was 39.9 
and 44.4 for the 2005 and 2009 OPC Report, respectively. 

Conclusion: Thus, in order to safely maintain official medal status in the Summer 

Olympic Programme, the leadership of the World Taekwondo Federation should 
address the areas of relative weakness in the popularity of the sport.

Key words: International Olympic Committee, ticket sales, media coverage, world 
championships, major sponsors.

sullivanw@mail.montclair.edu
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Introduction

At the 114th session of the International Olympic Committee (IOC) in 2002, the IOC 
approved a resolution to limit the number of sports in the Summer Olympic Programme 
to 28 and to review the status of each official medal sport after each Olympiad. At 
the 116th IOC session in 2004, the IOC approved the Olympic Programme Commission 
(OPC) plan to use 33 criteria in the following seven major categories to evaluate the 
strengths and weaknesses of each official medal sport program: history and tradition, 
universality, popularity, image and environment, athlete welfare, development, and 
costs (Olympic Program Commission, 2005). 

The first OPC Report of the Summer Olympic Programme was published in May 2005 
(Olympic Programme Commission, 2005). At the 117th IOC session several weeks later, 
baseball and softball were dropped from the Summer Olympic Programme 
(International Olympic Committee, 2009). In August 2009, the OPC published an 
evaluation of the seven sports short-listed for inclusion in the Summer Olympic 
Programme (Olympic Programme Commission, 2009a). The second OPC Report of the 
Summer Olympic Programme was published a month later (Olympic Programme 
Commission, 2009b). At the 121st IOC session a few weeks later, both golf and rugby 
were added to the 2016 Summer Olympic Programme (International Olympic 
Committee, 2009). The timing of these actions suggests that the information in the 
OPC Reports played a key role in these IOC decisions.

Taekwondo made its debut as an official medal sport of the Summer Olympic 
Programme at the 2000 Sydney Games. The Taekwondo summary statement in the 
2005 OPC Report included weaknesses in several variables within the categories of 
popularity and image. The leadership of the World Taekwondo Federation (WTF), the 
international federation (IF) that represents Taekwondo in the IOC, responded by 
soliciting recommendations for strengthening both the popularity (Sullivan, 2007) and 
image (Leveaux, 2007) of Taekwondo.

No study has examined the change in popularity scores for Taekwondo reported in 
the 2005 versus 2009 OPC Report. Therefore, the purpose of this study was to compare 
the change in Taekwondo popularity scores to the mean change in popularity scores 
for all the official medal sports of the Summer Olympic Programme as reported in the 
2005 versus 2009 OPC Report. 
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Methods

The methods used for data collection are reported in the 2005 and 2009 Olympic 
Programme Commission Reports (Olympic Programme Commission, 2005; Olympic 
Programme Commission Report, 2009b). The reports are posted in the public domain on the IOC 
website at http://www.olympic.org/olympic-programme-commission?tab=3. For the 
2005 report, I compared the Taekwondo data to the data for the 27 other official medal 
sports (n=28), including baseball and softball. For the 2009 report, I compared the 
Taekwondo data to the data for the 25 other official medal sports (n=26) included 
in the report. Where data points were missing, I report the number of data points used 
in the calculation in the appropriate table in the Results section. For each variable 
in this study, I used the total score for male and female competitions and for all events 
within a sport program (e.g., volleyball versus beach volleyball) when available. When 
data was reported only by gender or by event within a given sport program, I used 
the data from the gender or event with the greatest number in this analysis.

Popularity variables. For this paper the popularity variables are organized in the 
following subdivisions: Olympic ticket sales and Olympic media coverage, world 
championships media coverage, new media coverage, and major sponsorship. The 
variables analyzed in the ticket sales category include the following: the number of 
tickets available for the Olympic program per sport, the number of tickets sold for 
the Olympic program per sport, the percentage of tickets available per sport program 
that were sold, and the percentage of tickets sold per sport program compared to the 
number of tickets sold for all Olympic sports programs combined. The Olympic media 
coverage variables include the following: the hours of television (TV) coverage per day 
of competition, the TV viewing time, and the number of articles published in the 
international press around the time of the Olympics per sport. For the TV viewing time, 
the 2005 report included the mean number of viewers that watched the sport per prime 
time broadcast hour of competition, but the 2009 report included the mean number 
of viewers that watched the sport per minute of coverage of competition.

World championships media coverage include the following variables: the number 
of world championships media requests, the number of territories in which the world 
championships were broadcast, and the number of territories that paid TV rights to 
broadcast the world championships per sport. The new media variables include the 
following: the number of visit to the given sport page of the IOC website (2004 versus 
2008), the average daily number of visits to the IF's official website (2003 versus 2008), 
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Variable
2005 OPC Report 2009 OPC Report

PWC LWC PWC LWC

Number of media 
requests for world 
championshipsa

 

Mean(±SD) 805.9(±1257.1) 796(±1041.2) 918.1(±1183)
TKD score 243 243 336
Cumulative 
percentile 39.3  39.1(n=23) 34.6  

Number of territories 
in which world 
championships were 
broadcast

Mean 67.7(±56.2) 80.3(±57.4) 92.6(±55.3) 98.9(±56.7)
TKD score 1 4 70 83
Cumulative 
percentile

4.2
(n=24)

7.4
(n = 27) 37.5(n=24) 46.2 

Number of territories 
that paid TV rights 
for world 
championships

Mean 49 (±51.6) 51.4 (±54.7) 78.5(±62.7) 79.4(±68.4)
TKD score 0 0 1 8
Cumulative
percentile

12.5
(n=24) 10.7 8.3(n=24) 23.1 

Mean cumulative 
percentile (n=3)  18.7b 19.1b  28.3  34.6  

Note. OPC = Olympic Programme Commission; PWC = penultimate world championships; LWC = last 
world championships; TKD = Taekwondo.

      a = mean of penultimate and last world championships.
      b = includesmeanofPWC&LWCfornumberofmediarequestsforworldchampionships.  

Table 1. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for media

coverage of world championships.

and the average number of visits to the IF's official website during the last world 
championships. The major sponsor variables include the number of sponsors who 
awarded the following to a given IF: cash, value in kind, sponsor discounts, sponsor 
services, and other.

Statistical analyses. The descriptive data were analyzed via the PASWStatistics 18.0 
software package. 

Results

Olympic ticket sales and Olympic media coverage. The mean (SD), Taekwondo score, 
and cumulative percentile for the Taekwondo score for Olympic ticket sales and 
Olympic media coverage variables for the 2004 Athens Games versus the 2008 Beijing 
Games are presented in Table 1. The mean score increased for all seven variables in 
this subdivision. The Taekwondo score increased for the percentage of tickets available 
that were sold, the TV broadcast time, and the TV viewing time, but decreased for 
the number of tickets available, the number of tickets sold, the percentage of tickets 
available for all sports that were sold, and the number of articles published. The 
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Variable
2004 Athens 

Olympic Games
2009 Beijing 

Olympic Games

Number of tickets available per 
sport

Mean (±SD) 197648.2 
(±256296.4)

244599.4 
(±388214.3)

Taekwondo score 51247 40476
Cumulative percentile 17.9 19.2

Number of tickets sold per sport
Mean 131416.9 

(±178631.9)
231731.8 
(±342343.8)

Taekwondo score 49815 40185
Cumulative percentile 39.3 19.2

Percentage of tickets available 
per sport that were sold (%)

Mean 70.1 (±18.6) 98.5 (±3.2)
Taekwondo score 97.2 99.3
Cumulative percentile 89.3 73.1

Percentage of tickets available for 
all sports that were sold per  
sport (%)

Mean 3.5 (±4.7) 3.7 (±5.4)
Taekwondo score 1.3 0.6
Cumulative percentile 42.9 19.2

Global television coverage per 
Olympic competition day (hours)

Mean 31.1 (±23.4) 60.7 (±47.9)
Taekwondo score 32 45
Cumulative percentile 67.9 50

Global television viewing time* 
(millions)

Mean 27.4 (±27.3) 32.8 (±12.1)
Taekwondo score 9.981 24.4
Cumulative percentile 32.1 30.8

Number of articles published 
around the 6-week period of 
Olympic Games

Mean 415.5 (±501.2) 425.8 (±618.6)

Taekwondo score 80 50

Cumulative percentile 7.1 11.5
Mean   cumulative percentile (n = 7)  42.4 31.9

Note. * 2004: number of global viewers per prime time television broadcast hour per day of Olympic 
competition.

        2008: number of global viewers per minute of television broadcast during entire Olympic 
competition.

Table 2. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for Olympic

ticket sales and Olympic media coverage

cumulative percentile for the Taekwondo score increased for two variables, but 
decreased for number of tickets sold, the percentage of tickets available that were sold, 
the percentage of tickets available for all sports that were sold, the TV broadcast time, 
and the TV viewing time.

Media coverage of world championships. The mean, Taekwondo score, and 
cumulative percentile for the Taekwondo score for world championships media 
coverage for the 2005 versus 2009 OPC Report are presented in Table 2. In general, 
the mean score and Taekwondo score generally increased over time for the number 
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of world championships media requests, number of territories in which the world 
championships were broadcast, and the number of territories that paid for TV rights 
to broadcast the world championships. The cumulative percentile for Taekwondo 
generally increased over time for two variables, but decreased for the number of world 
championships media requests. 

New media coverage. The mean, Taekwondo score, and cumulative percentile for 
the Taekwondo score for new media coverage for the 2005 versus 2009 OPC Report 
are presented in Table 3. The mean score increased for all three variables. The 
Taekwondo score increased for the number of visits to the sport page of the IOC website 
and the number of visits to the IF website. But the cumulative percentile decreased 
for the number of visits to the Taekwondo page of the IOC website and the number 
of visits to the IF website. The 2005 Taekwondo data for mean number of daily visits 
to the IF website during the world championships were not reported.

Table 3. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for new 

media coverage.

Variable 2005 OPC Report 2009 OPC Report

Number of visits to sport page 
of IOC website*

Mean (±SD) 134208.6(±88008.9) 177393 (±70400.3)
Taekwondo score 119570 157000
Cumulative percentile 60.7 53.8 

Mean number of daily visits to 
IF website over one year (2003 
v.   2008)

Mean 12461.3(±28437) 
(n=27)

25523.2(±65832.3) 
(n=24)

Taekwondo score 1760 2507
Cumulative percentile 29.6 29.2 

Mean number of daily visits to 
IF website during last world 
championships

Mean 67285 (±197954.8)
(n=25)

264963.5(±911929.5)
(n=24)

Taekwondo score N/A 4362
Cumulative percentile N/A 16.7 

Mean cumulative percentile 45.2(n=2) 33.2(n=3)

Note. OPC = Olympic Programme Commission; IOC = International Olympic Committee; IF = 
international federation.

*1 January 2004 to 11 February 2005 versus 2008. 

Major sponsors. The mean, Taekwondo score, and cumulative percentile for the 
Taekwondo score for major sponsors for the 2005 versus 2009 OPC Report are 
presented in Table 4. The mean score increased for cash, but decreased for value in 
kind, sponsor discounts, sponsor services, and other. The Taekwondo score increased 
for cash and other, decreased for value in kind, and did not change for sponsor 
discount or sponsor services. The cumulative percentile for the Taekwondo score 
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increased for cash, sponsor services, and other, but decreased for value in kind and 
sponsor discounts.

The mean cumulative percentile for the Taekwondo score for the variables in the 
popularity category was 39.9 (n=19) and 44.4 (n=20) for the 2005 and 2009 OPC 
Report, respectively.

Table 4. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for major 

sponsors.

Variable 2005 OPC Report 2009 OPC Report

Cash 

Mean (±SD) 3.3 (±1.6) (n=27) 3.4 (±1.8) (n=25)

Taekwondo score 2 5

Cumulative percentile 33.3 100 

Value in Kind

Mean 2.2 (±1.5) (n=27) 1.6 (±1.5) (n=25)

Taekwondo score 2 1

Cumulative percentile 66.7 56

Sponsor Discounts

Mean 0.9 (±1.4) 0.8 (±1.3) (n=25)

Taekwondo score 0 0 

Cumulative percentile 60.7 56

Sponsor Services

Mean 1.5 (±1.6) (n=27) 1.2 (±1.3) (n=25)

Taekwondo score 1 1

Cumulative percentile 66.7 68

Other

Mean 0.7 (±1.5) (n=27) 0.6 (±1.1) (n=25)

Taekwondo score 0 2

Cumulative percentile 70.4 96 

Mean cumulative 
percentile (n=5) 59.6 75.2

Note. OPC=Olympic Programme Commission.

Disscussion

This is the first study to compare the change in Taekwondo scores to the change 
in the mean scores for the popularity variables in the 2005 versus 2009 OPC Report. 
I could not find an IOC-published public document that includes a statistical analysis 
of the raw data. Also, an Internet search of sports studies' databases (SportDiscus, 
Physical Education Index, and ERIC) suggest that no other study has performed an 
analysis of the raw data presented in the 2005 or 2009 OPC Report for any sport. This 
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is surprising, considering the keen competition for official medal status.
From the 2005 to the 2009 OPC Report, the mean score for the official medal sports 

of the Summer Olympiad increased for 14 of the 18 popularity variables (78%) and 
decreased for four variables (22%). The Taekwondo score increased for 10 of the 18 
variables (56%), decreased for five variables (28%), did not change for two variables 
(11%), and was not available for one variable (6%). The cumulative percentile for the 
Taekwondo score increased for seven variables (39%), decreased for 10 variables 
(56%), and data were not available for one variable (6%).

In response to the results of the 2005 and 2009 OPC Report, the WTF initiated several 
changes to increase the popularity of Taekwondo. The WTF introduced a new scoring 
system, changed the competition rules (Sullivan, 2007), introduced an electronic chest 
protector system, instituted an instant video replay challenge (Leveaux, 2007), and 
launched WTF-Taekwondo TV (Shim, 2010). The effect of these changes on the 
OPC-defined popularity scores will not be known until the publication of the 2013 OPC 
Report.

Conclusion. This study compared the Taekwondo data reported in the 2005 versus 
2009 OPC Report to the mean for all official medal sports of the Summer Olympic 
Programme. The mean cumulative percentile for the Taekwondo popularity scores was 
39.9 and 44.4 for the 2005 and 2009 OPC Report, respectively. These data suggest 
that, in order to safely maintain official medal status in the Sumer Olympic Programme, 
the leadership of the WTF should address the areas of relative weakness in the 
popularity of the sport.
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Consumption of dietary supplements in Greek Taekwondo athletes
 

Konstantinos Beis1, Fotini Razakou2, StamatiaTsirou2, Maria Tsapanidou2, 
Willy Pieter3, Maria Hassapidou2

1Aristotelean University of Thessaloniki,
2Alexandreion Technological Institute of Thessaloniki, Greece
3Masaryk University, Czech Republic

 Purpose: To investigate the consumption of dietary supplements (DS) in Greek Taekwondo 

(TKD) athletes.  1

Basic procedures: The sample consisted of 97 male (20.1±6.8 years, 1.73±0.13 m, 73.4±8 

kg) and 57 female athletes (18.1±4.6 years, 1.67±0.09 m, 57.7±10.6 kg). 81.8% of them were 
training in TKD for at least five or more years. All athletes filled out a questionnaire about their 
dietary supplements consumption and responded to questions about the kinds of DS they were 
using, how often they used them and why, and who suggested to them to take DS. The signed 
test was used to determine differences between men and women in the use of dietary supplements. 

Main findings: Sixty-one percent of the total sample used DS every day during the 

competition period. The most popular supplements among athletes were electrolytes (38.3%) and 
multivitamins (37.0%). More women (22.8%) than men (19.6%) used DS to lose weight 
(p<0.001, ES=0.28). More men (20.6%) than women (8.8%) favored protein (p=0.041, 
ES=0.17) as well as electrolytes (41.2% vs. 33.3%, p<0.001, ES=0.24). However, more women 
(42.1% vs. 34.0%) took multivitamins (p<0.001, ES=0.38). Women were more inclined to follow 
the advice by the coach (35.1% vs. 29.9%, p<0.001, ES=35)

Conclusions: The results agree with those of other research on Greek athletes in 

various sports. 

Key words: dietary supplements, Taekwondo 

yshin516@yahoo.com
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Analysis and comparison of nutrition status of Korean female college 

Taekwondo players with other college students 

Hyon Park1, Hye Young P KimA2

 1Kyung Hee University, Korea
2Yong In University, Korea

 2

Purpose: This study investigated the general dietary intake, the survey of 

nutritional knowledge, and the status of weight reduction by time period divided into 
‘general period’, ‘1 week before competition’ and ‘the day after competition’. 

Basic Procedures: The subjects were 26 female Taekwondo players from two highly 

competitive universities in Korea and 41 sedentary non-exercise related major female 
college students. 

Main findings: All players were registered Korea Taekwondo Association (KTA) 

with 107.26±27.97 months of training careers, and their usual time for Taekwondo 
training everyday was around 6 hours.

Table 1. Physical characteristics of subjects

   Taekwondo players Control group
(n=26) (n=41)

Age(yrs) 19.94±1.23 19.95±3.50
Height(cm) 168.21±6.02 162.08±4.22
Weight(kg) 60.89±7.13 52.29±5.23

mean± SD 

hpark@khu.ac.kr
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Recommen
dation

TKD players 
(n=26)

Control 
group(n=41)

Ratio of 
recommendation(%)
Players Control

Calorie(kcal) 2100 2223.4± 393.76* 1972± 584.64 105.9 93.9
TEE(kcal) n/a 2827.66± 484.86 1872.96± 342 n/a n/a
C: F: P(%) n/a 54.2:30.8:14.9 55.5:29.4:16.1 n/a n/a
Protein(g) 45 83.37±22.66 79.49±29.86 185.3 176.6 
Lipids(g) n/a 76.40±25.26 64.35±31.15 n/a n/a
Carbohydrates(g) n/a 302.51±54.99 273.82±81.02 n/a n/a
Calcium(mg) 700 538.71±182.39 537.51±291.66 77.0 76.8 
Phosphorus(mg) 700 1091.3± 245.69 1055±395.43 155.9 150.7 
Iron(mg) 14 19.05±25.88 14.10±5.79 136.1 100.7 
Sodium(g) 1.5 4.60±1.06 4.23±1.61 306.7 282.0 
Potassium(g) 2.3 2.74±0.65 2.46±0.89 119.1 107.0 
Zinc(mg) 8 9.66±2.35 10.22±4.81 120.8 127.8 
Vitamin A(㎍ RE) 650 844±386.57 704.57±426.69 129.8 108.4 
Vitamin B1(mg) 1.1 1.56±0.50 1.30±0.64 141.8 118.2 
Vitamin B2(mg) 1.2 1.49±0.56 1.27±0.62 124.2 105.8 
Vitamin B6(mg) 1.4 2.12±0.60 2.08±0.96 151.4 148.6 
Niacin(mg) 14 18.81±7.72 18.08±8.07 134.4 129.1 
Vitamin C(mg) 100 105.06±61.45 80.00±70.43 105.1 80.0 
Folic acid(㎍) 400 253.29±67.25 233.32±101.74 63.3 58.3 
Vitamin E(mg) 10 20.40±11.36 16.5±11.29 204.0 165.0 

1 week before 
competition(n=34)

After 
competition(n=21)

General 
period(n=26)

F value Pr>F

Calorie(kcal) 1590.77±846.21b

(75.8) 
2443.43±482.68a

(116.4) 
2223.41±393.76a

(105.9) 13.46 <.0001***

Protein(g) 55.06±32.80b

(122.4) 
96.00±18.53a

(213.3) 
83.36±22.66a

(185.2) 17.37 <.0001***

Lipid(g) 46.09±31.08b 64.72±18.10a 76.40±25.25a 10.05 0.0001***

Carbohydrates(g) 240.65±118.20c 369.12±86.64a 302.51±54.98b 12.33 <.0001***

Calcium(mg) 481.05±346.67ab

(68.7) 
657.61±182.09a

(93.9) 
538.71±182.39b

(77.0) 2.90 0.0609

Phosphorus(mg) 715.49±435.56c

(102.2) 
1285.22±242.09a

(183.6) 
1091.31±245.69b

(155.9) 20.31 <.0001***

Iron(mg) 14.86±13.93b

(106.1) 
30.74±22.72a

(219.6) 
19.05±25.88b

(136.1) 3.89 0.0246*

Table 2. Nutrition analysis of Taekwondo players in general period and that of control group

mean± SD
 

Table 3. Nutrition intake of Taekwondo players at‘general period’,‘1 week before competition’ 

and‘the day after competition’
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Sodium(g) 2.82±1.77c

(188.0) 
6.49±1.53a

(432.7) 
4.60±1.06b

(306.7) 39.12 <.0001***

Potassium(g) 1.84±1.05c

(80.0) 
3.26±0.57a

(141.7) 
2.74±0.65b

(119.1) 20.69 <.0001***

Zinc(mg) 7.389±4.53b

(92.4) 
11.12±2.49a

(139.0) 
9.66±2.35a

(120.8) 8.03 0.0007**

Vitamin A(㎍ RE) 543.75±404.19C

(83.7) 
1056.44±308.64a

(162.5) 
843.00±386.57b

(129.7) 12.74 <.0001***

Vitamin B1(mg) 1.12±0.64b

(101.8) 
1.43±0.363a

(130.0) 
1.56±0.50a

(141.8) 5.55 0.0056**

Vitamin B2(mg) 1.11±0.80b

(92.5) 
1.36±0.27a

(113.3) 
1.49±0.56a

(124.2) 2.85 0.0641

Vitamin B6(mg) 1.54±0.74C

(110.0) 
2.91±0.61a

(207.9) 
2.12±0.60b

(151.4) 27.47 <.0001***

Niacin(mg) 12.72±7.07b

(90.9) 
18.73±6.18a

(133.8) 
18.81±7.72a

(134.4) 7.23 0.0013**

Vitamin C(mg) 71.78±48.20b

(71.8) 
133.31±4 9.35a

(133.3) 
105.06±61.45a

(105.1) 9.02 0.0003**

Folic acid(㎍) 210.31±119.27a

(52.6) 
260.27±69.90a

(65.1) 
253.29±67.25a

(63.3) 2.44 0.0941

Vitamin E(mg) 13.19±8.74b

(131.9) 
18.66±8.17a

(186.6) 
20.40±11.36a

(204.0) 4.69 0.0119*

Have you learned   exercise nutrition?
Yes 16.44%

No 83.56%

Do you use different menu during weight  
reduction? 

Yes 31.5%

No 68.5%

From whom you   usually get the information 
about exercise nutrition?
 

Friends 8.2%

Head coach, Coach 20.54%

Parents 0%

Textbook,  Lecture 41.1%

Nutrition technician,  Nutritionist 12.3%

None 17.8%

Basic nutrition knowledge score Correct answer out 
of 9 questions

4.46±1.27
(6.34±1.41*

 for the control   group)

mean±SD
  

Table 4. Survey on the knowledge about exercise nutrition
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Table 5. Survey on weight reduction

Frequency of weight reduction Every time 17% 

Sometimes 33%

Never  50%

Extent of weight   reduction 1~3kg 44%

4~6kg 50%

7~10kg 6%

Period of weight   reduction In 3 days 21%

1 week 52%

2 weeks 19%

3 weeks 6%

4weeks 2%

Way of weight   reduction Fasting 5%

Exercise with special suit for sweating 93%

ETC. 2%

Conclusions: On some nutrient uptake, the TKD players showed some significant 

differences on calorie, protein, lipid, calcium, iron, vitamin B1, vitamin B2, and vitamin 
C during the different competition related periods as ‘general period’, ‘1 week before 
competition’, and ‘the day after competition’. The survey on nutritional knowledge 
and weight reduction showed some meaningful facts. Players showed much lower 
knowledge score than the students in control group. More than 80% of players have 
not taken any course cover exercise nutrition. These results mean that TKD players 
and even their coaches need to have more chance to learn about exercise nutrition 
and to realize the importance of nutritional management. The status of weight 
reduction is getting better in Korea compare to the situation in 1980’s and 1990’s. 
We also need to pay more attention on the players suffering weight reduction often. 
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Reaction time in Taekwondo athletes 

Raul Landeo, Kwee Yum Lee
Australian Catholic University, Australia

3Fast reaction time, the short time delay between a stimulus and the initiation of 
an action, has previously been conceived as an important trait for Taekwondo athletes 
as it reduces the overall kicking time and improves the opportunities to score. 

Purpose: The purpose of this investigation was to assess the reaction time of Taekwondo 

athletes in relation to skill level, mode of movement initiation and kicking time. 

Basic Procedures: Male elite (10) and sub-elite (10) Taekwondo athletes 

participated in this study. Six MX 20 3-D cameras (Vicon) were used to capture video 
data of kicking executions sampled at 378 Hz. A LED light was used as the signal for 
participants to kick to a standard target paddle held at waist level. The time elapsed 
between the LED lighting and the first detectable body movement was measured. 

Main findings: Mean reaction time for the elite group (0.18s) was significantly 

shorter than that of the sub-elite population (0.24s,) (p<.01). This resulted in a shorter 
kicking time for the elite group, yet peak velocities in both groups were not significantly 
different (p=0.3). Motion of the pivot leg was the most common mode to initiate the 
kicking action in the sub-elite population, while for the elite group this was the motion 
of hip region. 

Conclusions:  Reaction time shortens with increase in skill level, and hence it is 

a trainable motor ability. Removing superfluous movement patterns from the kicking 
action might assist in reducing the reaction time.

Key words: reaction, kicking, peak velocity

Raul.Landeo@acu.edu.au
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Introduction

The main feature of Taekwondo competition fights is high speed kicking actions 
which are carefully planned in advance. The speed of planning and executing a kick, 
namely a kicking response time, involves not only detecting stimuli and processing 
information for selection of appropriate motor commands, but also the delivering the 
motor commands to execute the kick. The response time of a task can be divided into 
reaction time (RT) – time delay between a stimulus and the initiation of a response, 
and movement time (MT) – time interval between the initiation and completion of an 
action. The kicking response time can theoretically be shortened by reducing the time 
spent on each component. 

RT is known to be influenced by number of factors, such as the number of response 
choices (Hicks, 1952), precue correctness (Larish & Stelmach, 1982), stimulus-response 
compatibility (Stroop, 1935), movement complexity (Henry & Rogers, 1960), fatigue 
and temperature (Ando, 2010; Bandelow et al., 2010; Chandra et al., 2010), and anxiety 
(Duan et al., 2010), none of which is related to the performer’s skill level. Furthermore, 
previous studies have shown no significant difference in simple RT between expert 
and non-expert athletes (Ward & Williams, 2003; Schmidt & Lee, 2005). 

Few studies have examined the RT of a kicking action (Fontani, et al., 2006; Hermann, 
Scholz, Vieten, & Kohloeffel, 2008; Vieten, Scholz, Kilani, & Kohloeffel, 2007), and 
shorter kicking RT has been reported for expert compared to non-expert population 
in Taekwondo (Vieten, Scholz, Kilani, & Kohloeffel, 2007) and Karate (Fontani, et al., 
2006). The reduction in kicking RT with advanced skill level might have been attributed 
to more efficient movement pattern of a kicker, thereby reducing the movement 
complexity, not necessarily caused by increase in generic motor ability. 

The purpose of this study was, therefore, to assess kicking RTs of elite and sub-elite 
population and associate the results with the initiation pattern of kicking actions, overall kicking 
kinematics, and response time.

Materials and Methods

Ethical clearance was obtained from the Ethics Committee of the Australian Catholic 
University prior the commencement of data collection. Twenty male Taekwondo 
athletes from various weight divisions signed a written informed consent and 
participated in this study. Participants were allocated based on their competition 
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experience into elite group (n=10; age: 21±3) who have had at least five years of 
international competition experience, and sub-elite group (n=10; age: 22±4) who have 
competed only at national and state level. 

Six MX 20 Vicon cameras (Nexus 3.1, Oxford Metrics, Oxford, UK) were used to collect 
video data of kicking execution sampled at 378 Hz. Thirty seven standard Gait marker 
set (Nexus 3.1, Oxford Metrics, Oxford, UK) was used to track the kicking motion of 
the participant. A turning kick (Dollyochagi)was selected for this study due to its 
simplicity of the movement pattern. Participants were instructed to adopt their 
preferred ready stance and performed the kicking task to a hand held standard kicking 
target (Adidas®) at their maximum speed when an LED light signal was triggered. The 
LED light was located at an eye level in front of participants and was driven by a 
custom-made switch box that sent a 0.4 volt pulse via an EMG channel to the Giganet 
unit (Nexus 3.1, Oxford Metrics, Oxford, UK), thereby running the cameras when the 
light was lit. This ensured a real time synchronisation between onsets of the stimulus 
signal with the video recording. Ten trials were recorded for each participant. 

Reaction time was defined as the time interval between the 0.4 volt pulse onset and 
the initiation of participant’s movement which was identified when the mean position 
data of any marker during the standing position was exceeded by more than twice 
the standard deviation of the position data. The displacement of all markers were 
obtained and filtered (Butterworth dual-pass, 4th order) with a cut-off frequency of 
6 Hz using Visual Basic software (Microsoft). These data were used to measure 
movement time and to calculate the kinematical profiles of the kicking actions.

Tests for normality and screening for outliers were performed prior to statistical 
analysis. Means and standard deviations of RT, peak ankle velocity (pV), and MT data 
were obtained for each individual. Group mean values were calculated for each 
dependent variable. Student t-tests were performed to compare the group means, and 
an alpha level of 0.05 was set.

Results

Table 1 displays the mean and standard deviation of RT, MT and peak ankle velocity 
data for elite and sub-elite athletes. There was a significant group difference in RT, 
t(9)=t value, p < .01, and MT, t(9)=t value, p <.05, which showed lesser values for 
the elite group for RT and MT. Peak ankle velocities were not significantly different 
between two groups, t(9)=t value, p=0.3.
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Table 1. Mean and standard deviation (SD) of reaction time (RT), movement time (MT) and peak 

angle velocity (pV) of the elite and sub-elite groups. Kicking mode of initiation (MI, i.e., initiating 

pattern of the kick) are also presented

Elite Sub-elite

Participant
RT
(s)

MT
(s)

pV
(m/s)

MI
RT
(s)

MT
(s)

pV
(m/s)

MI

1 0.142 0.298 14.53 HIP 0.190 0.258 14.78 HIP
2 0.202 0.246 13.15 LCM 0.250 0.312 13.25 FOOT
3 0.172 0.269 14.46 HIP 0.254 0.353 13.86 FOOT
4 0.198 0.278 14.62 HIP 0.190 0.261 14.72 HIP
5 0.194 0.265 14.89 HIP 0.190 0.259 14.71 LCM
6 0.198 0.266 14.21 HIP 0.228 0.301 14.56 LCM
7 0.184 0.248 14.02 HIP 0.252 0.305 13.58 FOOT
8 0.145 0.239 14.25 HIP 0.264 0.327 14.15 FOOT
9 0.196 0.257 14.53 HIP 0.280 0.361 13.75 FOOT
10 0.202 0.297 13.00 LCM 0.264 0.345 12.98 FOOT

Mean 0.18 0.27 14.17  0.24 0.31 14.03  
SD 0.02 0.02 0.62  0.03 0.04 0.65  

In the elite group, peak ankle velocity was weakly correlated with RT (r=0.28)and with MT 
(r=0.28), while in the sub-elite group, moderate correlations were found with RT 
(r=0.54)andwith MT (r=0.54).

Three ways of initiating the kicking actions were identified amongst participants. 
These were by first moving the hip region (HIP), by lowering the centre of mass (LCM), 
and by moving the pivoting foot (FOOT). The typical pattern of initiation of the kicking 
action for each participant was determined from the mode, i.e., highest frequency 
across individual trials, displayed by the athletes. Table 1 indicates a clear tendency 
of elite group to initiate their kicking motion by moving the hip, while sub-elite athletes 
tended to initiate the action by positioning the pivot foot or by lowering the centre 
of mass. It can also be observed that within groups, athletes who tended to initiate 
the motion with the hip were those who typically displayed shorter RT and MT, and 
higher peak ankle velocity, while those who used foot positioning as the initiation of 
kicking motion tended to display longer RT and MT, and lower peak ankle velocity. 

Discussion

Consistent with the previous findings (Fontani, et al., 2006; Vieten, Scholz, Kilani, 
& Kohloeffel, 2007), elite athletes showed an average about 40- 60 ms reduction in 
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both RT and MT compared to those of sub-athletes in executing a turning kick in this 
study. While the peak ankle velocities of two groups were not different, only sub-elite 
group showed significant relationships between both RT and MT with the peak ankle 
velocities. The group difference was also found in the initiation patterns of kicking 
which were also related to the response time of the kick. 

Three aspects of the results are worth a mention. First, for the elite group, a shorter 
MT was not necessarily associated with a high peak ankle velocity. MT of the sub-elite 
group, on the other hand, showed a moderate correlation between the peak ankle 
velocity and the MT which implies that MT could provide information about the range 
of motion of the kick or about how early the kick peak velocity was achieved. 

Second, in terms of success in competition, the time taken to complete the kicking 
action should be emphasized as shown by the differences of response time in elite 
and sub-elite group. Although a high peak velocity of a kicking action is desirable, 
this by itself is not likely to guarantee scoring successes. Reduction in reaction time 
could capitalize short elapsed opportunities that may arise during competition to score. 

Lastly, the sub-elite group showed an increased complexity of the kicking action by 
adding steps to their kicking execution as shown by initiating pattern for a kick, such 
as by foot (positioning the foot) or by lowering of the centre of mass (pre-loading of 
the leg). Elite athletes could reduce this complexity by initiating a kicking action with 
a simpler hip motion. This is presumably due to their ready stance being already 
accounted for the foot positioning and leg pre-loading. This kick simplification might 
explain why the elite athletes show lesser RT even though their peak ankle velocity 
was not different to that of sub-elite athletes. 

Conclusions

In accordance with previous findings, this study showed that there is a correlation 
between skill level and reduced reaction time in Teakwondo kicking action. This 
correlation did not emanate purely from increased skill level, as measured by the peak 
ankle velocity, but from reducing the complexity of the kick. In the elite group, a way 
of reducing this complexity was done by limiting the number of stages within the 
kicking action, which was achieved by a more “readier” ready stance. For a practical 
implication, simplifying the kicking action should be emphasized in training. 

Key words: reaction time, Taekwondo kicking, skill, training
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Aerobic and anaerobic capacity in collegiate Taekwondo athletes 

Jong Kook Song*, Hyun Chul Jung, Hyo Jung Kang, Hyun Bae Kim
Kyung Hee University, Korea

 

Purpose: The purpose of the study was to determine gender-related difference of 
aerobic and anaerobic capacity in Taekwondo athletes.  4

Basic procedures: Twenty five well trained male and female collegiate Taekwondo 
Poomsae athletes participated in the study. They performed a graded incremental 
maximal exercise on treadmill and supramaximal exercise (Wingate anaerobic test) and 
two different Taekwondo Poomsaes (Koryo and Taebaek). The maximum oxygen uptake 
(VO2max), maximal pulmonary ventilation (VEmax), maximal heart rate (HRmax) and 
anaerobic threshold (AT) were measured. Blood lactate concentrations were 
determined during the maximal exercise and Poomsae.

 
Main findings: Significant different could be obtained for aerobic and anaerobic 

capacity between male and female Taekwondo athletes. Male athletes had significantly 
higher VO2max(63.1 ml·kg·min-1) and VEmax(128.5L·min-1) than those of female 
athletes(45.7 ml·kg·min-1,78.0L·min-1). However, no difference was found for HRmax. 
AT, peak power and average power were significantly higher in male athletes than 
female athletes. Blood lactate concentrations during the Wingate anaerobic test were 
significantly changed from rest(2.06 mmol·L, 1.87 mmol·L) to 5 min recovery (12.97 
mmol·L, 11.56 mmol·L) for both male and female athletes. 

Conclusions: These findings indicate that male Taekwondo Poomsae athletes 
showed higher aerobic and anaerobic capacity than those of female athletes. 
Additionally, they provide coaches and physical trainers to design specific 
physical conditioning programs for their athletes.

Key words: Poomsae, aerobic, anaerobic, blood lactate, heart rate

jksong@khu.ac.kr
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Introduction

 
There is increasing evidence that competitive success in Taekwondo gyorugi 

(sparring) requires high skill abilities as well as specific physiological attributes such 
as aerobic fitness, muscle strength and power (Melhim, 2001; Song et al., 2010; World 
Taekwondo Federation, 2006). Previous studies have described the physiological 
demands of official Taekwondo gyorugi competition using heart rate, blood lactate 
concentration and oxygen uptake measurements (Matsushigue et al., 2009; Butois & 
Tasika 2007; Chiodo et al., 2007; Song et al., 2010). Recently, a positive Taekwondo 
training effect on body composition has been reported (Kim et al., 2011). Moreover, 
a number of male and female athletes are participating at Poomsae competition which 
is characterized by intense muscular strength for 50 to 80 sec. Research identifying 
factors that might influence the physiological responses of Poomsae is limited. To date, 
there are no empirical studies describing the aerobic and anaerobic capacity for 
Taekwondo Poomsae athletes. Therefore, the purpose of the study was to determine 
gender-related difference of aerobic and anaerobic capacity in collegiate Poomsae 
Taekwondo athletes.

Materials and Methods

Twenty five well trained male (n=17, 19.9±0.93 years) and female (n=8, 19.6±1.13 
years) Poomsae athletes participated in this study. Their mean careers were 3.5±1.82 
years for male and 5.0±3.24 years. All the subjects had reached at least one final in 
a national tournament within the last 2 years. All participants were provided written 
informed consent before the test. Body weight and height were measured. Estimates 
of percent body fat (%BF) were calculated based on measurements of fat mass (FM) 
and lean body mass (LBM) via dual x-ray absorptiometry (DXA scanner, DXA, Hologic 
QDR-4500). The maximum oxygen uptake, maximal pulmonary ventilation, maximal 
heart rate and anaerobic threshold were measured using a graded exercise treadmill 
test (GXT) with Bruce protocol. 

The anaerobic capacity was measured using the Wingate anaerobic test (Bar-Or, 
1987) with a mechanically braked cycle ergometer (Monark, Sweden). The peak power 
(PP) was measured in first 5-second interval of the Wingate test and the results was 
expressed in watts (W). The average power (AP) was determined simply by dividing 
peak power by body mass and was expressed as W/kg. The anaerobic fatigue (AF) was 
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calculated as the highest 5-second peak power output – lowest 5-second peak power 
output. Then multiply by 100 to get the percentage decline (Inbar et al., 1996). All 
the blood samples were taken while the athletes were seated at rest, after Koryo 
Poomsae, after Taebaek Poomsae, 3 min and 5 min of recovery (Fig 1). Blood lactate 
concentration was determined during the Wingate test using bicycle ergometer and 
two different Poomsaes, respectively. Blood samples were taken before exercise, 
post-exercise, 3min and 5 min of recovery for the Wingate test. Also it has been taken 
before Poomsae, post koryo Poomsae, post taebaek Poomsae, 3 min and 5 min recovery. 
25μl capillarised blood samples were drawn from the fingertip and collected into 
heparinised tubes. Before the Poomsae all athletes performed individual warm-up for 
30 minutes. To monitor the exercise intensity during the competition heart rate was 
recorded continuously using a heart rate monitor (Polar, Model 5610i).

Results are reported as mean±standard deviations. Independent t-test was used to 
determine gender-related difference of aerobic and anaerobic capacity. Two-way 
repeated measures ANOVA was used to examine changes of blood lactate concentration 
during the excise. Differences were judged to be statistically different at p<0.05.

 

Figure 1. Example of the timing for blood lactate collection during the exercise

Results

 
Table 1 shows body weight (62.9±5.06kg vs 52.6±5.01kg) and height (172.4±5.55cm 

vs 158.6±5.20cm) for male and female athletes. Male athletes had lower mean percent 
body fat (11.7%) than female athletes (23.8%). Although there was no significant 
difference for maximal heart rate between male and female athletes, significant 
difference could be observed for VO2max(p<0.001) and VEmax(p<0.001). Male athletes 
had higher VO2max(63.1±5.31ml·kg·min-1) and VEmax (128.5±17.04L·min-1) than 
those of female athletes (45.7±3.28ml·kg·min-1; 78.0±10.03L·min-1). There were 
significant difference for anaerobic threshold (p<0.01), Wingate peak power (p<0.001) 
and Wingate mean power (p<0.001) between male and female athletes. Male athletes 
had higher anaerobic power than those of female athletes. However, no significant 
difference were obtained for anaerobic fatigue (Table 2).
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Male   athletes Female   athletes

T-value
Mean SD Mean SD

VO2max(ml·kg·min-1) 63.1 5.31 45.7 3.28 10.29**

VEmax(L·min-1) 128.5 17.04 78.0 10.03 9.50**

HRmax(beat·min-1) 193.1 8.87 189.8 9.97 0.85

Anaerobic Threshold (ml·kg·min-1) 31.4 1.79 27.4 3.99 3.53**

Peak Power(w) 689.4 114.90 485.0 73.45 5.51**

Average Power(w) 493.6 61.21 338.1 51.15 6.88**

Anaerobic Fatigue(%) 48.8 8.36 48.7 6.20 0.06

Peak Power(w·kg-1) 10.9 1.2 9.2 1.09 3.44**

Average Power(w·kg-1) 7.8 0.6 6.4 0.71 5.32**

Change of blood lactate concentrations during the Wingate anaerobic test showed 
in Figure 2. Mean blood lactate values were significantly changed (p<0.001) from rest 
to 5 min of recovery both male and female athletes. Blood lactate concentrations for 
male athletes were 2.1 mmol·L at rest, 5.8 mmol·L at 30sec of post-exercise, 12.2 
mmol·L for 3 min of recovery and 13 mmol·L for 5 min of recovery. Lower mean 
values were found for female athletes varying from 1.9 mmol·L at rest to 11.6 mmol·L 
for 5min of recovery. Figure 3 indicates that there were significant changes of blood 
lactate concentrations during the Poomsae performance for each group. Also, mean 
blood lactate concentrations were higher for male athletes at rest (2.1 mmol·L) and 
after Koryo Poomsae (6.9 mmol·L) than those of female athletes (1.6 mmol·L, 3.6 
mmol·L ). 

 
Table 1. Physical Characteristics of subjects (n=25)

 
Male athletes (n=17) Female athletes (n=8)

Mean SD Mean SD

Career(yr) 3.50 1.82 5.00 3.24
Body weight (kg) 62.9 5.06 52.6 5.01
Height(cm) 172.4 5.55 158.6 5.20
Percent body fat(%) 11.7 2.62 23.8 2.88
Fat mass(kg) 7.3 1.71 12.6 1.95
Lean body mass(kg) 53.1 4.66 35.2 9.36
Bone mineral densityㅇ(g/cm2) 1.22 0.07 1.14 0.04

Table 2. Aerobic and anaerobic power in Taekwondo Poomsae athletes
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Figure 2. Changes of blood lactate conentrations during the Wingate test

Figure 3. Changes of blood lactate concentrations during the Poomsae

Discussion

 
The present study is to describe aerobic and anaerobic capacity of male and female 

Taekwondo athletes. The results showed that male Taekwondo athletes had higher 
aerobic capacity measured as VO2max, VEmax and anaerobic threshold. However, there 
was no difference for maximal heart rate between male and female athletes. Similar 
patterns were found for anaerobic capacity measured as peak power and average power 
between male and female athletes. Male athletes had higher anaerobic capacity than 
female athletes. Blood lactate concentrations have been changed significantly from rest 
to 5 min of recovery during the maximal exercise and Poomsae performances. Although 
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no significant gender difference were not found male athletes shower higher mean 
values than female athletes. These results agree with previous studies indicating lower 
blood lactate concentrations in women during submaximal exercise (Sargent and 
Scropp, 2007). In the present study mean blood lactate values in the Poomsae 
performance were lower than those of wingate test, suggesting a low to moderate 
contribution from glycolytic energy pathways to fuel Poomsae movements. These 
results agree with previous research reporting significantly higher aerobic and 
anaerobic capacity in male Taekwondo kyorugi athletes (Song et al., 2010). However, 
care should be taken during kyorugi competitions, as many factors, including fitness 
or time of measurement, might affect the results. Moreover, it has been reported that 
blood lactate concentrations do not accurately reflect muscle lactate values during 
high-intensity intermittent exercise. 

Conclusions

 
These findings show that male Taekwondo Poomsae athletes had higher aerobic and 

anaerobic capacity than those of female athletes. Blood lactate concentrations 
measured during the Poomsae performance suggest a low to moderate contribution 
from glycolytic energy pathways to fuel Poomsae performances. Additionally, they 
provide coaches and physical trainers to design specific physical conditioning 
programs for their athletes.
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Effects of type of recovery between games on fatigue-related blood 

variables and physical fitness in male collegiate Taekwondo players
 
 

Deok Su Yoo, Hoon Young Park, Bong Keun Kim, Man Gyoon Lee*

Kyung Hee University, Korea
 
 5

Purpose: Generally Taekwondo players should perform 7-8 games of three 2-min 

rounds, in one day in order to win the Championship in a competition. Therefore, 
it is very important to recover from fatigue rapidly between games and to maintain 
their level of physical fitness throughout the games until the end of the competition. 
The purpose of this study was to examine the effects of type of recovery treatment 
(massage, cryotherapy, and no treatment) performed between games on fatigue-related 
blood variables (lactate, CPK, LDH, ammonia) and physical fitness (anaerobic power, 
muscular power, agility) before the 1st game(PRE), after the 3rd game(MID), and after 
the 6th game(POST).  

 

Basic procedures: Eight male collegiate Taekwondo players, aged 20-23 yrs, 

volunteered to participate in the study as subjects. Their height, body weight, muscle 
mass, and percent body fat were 180.62±4.83 cm, 78.03±8.80 kg, 61.86±5.31 kg, and 
16.07±3.21%, respectively. They participated in the massage trial, cryotherapy trial, 
and control trial repeatedly in a counterbalanced order, and each trial was set apart 
by at least five days. Six games were performed in a day of trial, and three different 
treatments (i.e., massage, cryotherapy, and control) were applied for 20 minutes 
between games in each trial. Each game consisted of three 2-min rounds, and each 
round was separated by a 30-second break. The duration of rest periods between the 
games was 40 minutes until the 3rd game, and was 20 minutes after the game from 
the 4th to 6th games. Simulated game program of 2-min rounds was developed. This 
was close to actual tournament conditions and consisted of jumping and kicking. Each 
subject jumped for 20 seconds and kicked a guard for 10 seconds in the 1st round, 

mlee@khu.ac.kr
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whereas each subject jumped for 15 seconds and kicked the guard for 15 second in 
the 2nd and 3rd round The velocities of the jumping and kicking were 150 rpm and 
100 rpm, respectively. The heart rate (HR) in the simulated game was raised to 85-95% 
of HRmax immediately after the game in a pilot test, indicating that the simulated game 
was shown to be very close to the actual game situation. HR was measured before and 
after each game throughout the games in each trial. Blood lactate, CPK, LDH, and 
ammonia were measured before the 1st game(PRE), after the 3rd game (MID), and after 
the 6th game(POST). In a ddition, anaerobic power(Anaerodash, Combi, Japan), mus 
cular power(standinglongjump), and agility(side-steptest) were measured at the same 
time. Mean and standard deviation were provided for descriptive statistics of 
allvariables. In addition, two-way ANOVA with repeated measures was performed to 
test mean difference among games and among trials in all variables.

Main findings: Resting HR in massage trial and cryotherapy trial was significantly 

lower than control trial from the 2nd game to the 6th game. However, there was no 
significant difference in HR obtained immediately after the game among three trials 
(Table 1). Blood lactate obtained after the 3rd game (MID) in the cryotherapy trial was 
significantly lower than the control trial, whereas blood lactate obtained after the 6th 

game (POST) in the massage trial was significantly lower than the control trial. LDH 
obtained after the 3rd game (MID) in the massage trial was significantly lower than 
the cryotherapy trial and the control trial, and LDH obtained after the 6th game (POST) 
in the massage trial was significantly lower than the control trial. Concentrations of 
ammonia obtained after the 3rd game and the 6th game in the massage trial and the 
cryotherapy trial were significantly lower than the control trial (Table 2). Anaerobic 
power obtained after the 6th gamein the massage trial and the cryotherapy was 
significantly higher than the control trial. Muscular power obtained after the 3rd game 
in the massage trial was significantly higher than the cryotherapy trial and the control 
trial. Agility obtained after the 6th game was the highest in the cryotherapy trial, 
whereas the lowest in the control trial (Table 3). 
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Trials 1stgame 2ndgame 3rdgame 4thgame 5thgame 6thgame
1st-6th

game
Δ%

p

HR at rest  

Massage 69.25
±11.62Ⅰ

65.87
±9.18Ⅱ,A

68.37
±8.76Ⅰ,A

71.37
±11.84Ⅰ,A,B

69.50
±9.85Ⅰ,A

68.75
±7.49Ⅰ,A -0.72% game

.041*
trial
.817

game*trial
.718

Cryotherapy 70.12
±6.79Ⅰ

65.87
±9.18Ⅱ,A

62.37
±5.23Ⅲ,B

69.62
±11.09Ⅰ,A

74.25
±7.04Ⅳ,B

71.00
±7.27Ⅰ,B 1.23%

Control 68.12
±10.56Ⅰ

68.87
±5.38Ⅰ,B

66.87
±9.59Ⅰ,A

73.62
±11.36Ⅱ,B

71.25
±6.34Ⅲ,A

70.75
±8.08Ⅲ,A,B 3.71%

HR 
immediately 
 after game

Massage 169.62
±7.24Ⅰ,A

172.75
±8.18Ⅱ,A

171.25
±8.64Ⅲ

174.62
±12.23Ⅳ

174.37
±10.21Ⅳ,A

175.25
±10.41Ⅳ 3.21% game

.002*
trial
.968

game*trial
.367

Cryotherapy 172.00
±6.04Ⅰ,B

170.75
±5.59Ⅱ,B

170.37
±5.87Ⅱ

172.25
±3.73Ⅰ

173.75
±3.61Ⅲ,A,B

176.25
±7.55Ⅳ 2.41%

Control 169.75
±9.82Ⅰ,A

172.62
±9.00Ⅱ,A

171.25
±9.23Ⅲ

172.62
±10.54Ⅱ,Ⅳ

172.37
±9.97Ⅳ,B

175.75
±10.84Ⅴ 3.41%

* p<.05; Ⅰ, Ⅱ, Ⅲ, Ⅳ, Ⅴ, Ⅵ: different number indicates significantly different HR mean among games 
in a trial;

A, B, C: different alphabet indicates significantly different HR mean among trials in a game.

Table 1. Changes of heart rate (HR) at rest and immediately after each game throughout

the games 

Trials PRE MID POST
PRE-MID

Δ%
MID-POST

Δ%
PRE-POST

Δ%
p

Lactate

Massage 1.57
±0.33Ⅰ,A

2.45
±0.61Ⅱ,A,B

2.63
±0.62Ⅲ,A 35.92% 6.84% 40.30% game

.973
trial
.000*

game*trial
.501

Cryotherapy 1.40
±0.42Ⅰ,B

2.61
±0.80Ⅱ,A

2.82
±0.87Ⅱ,A,B 46.36% 7.45% 50.35%

Control 1.42
±0.43Ⅰ,B

2.22
±0.74Ⅱ,B

3.05
±0.33Ⅲ,B 36.04% 27.21% 53.44%

CPK

Massage 335.25
±176.37Ⅰ,A

333.75
±149.30Ⅰ

369.62
±144.19Ⅱ -0.45% 9.70% 9.30% game

.931
trial
.002*

game*trial
.718

Cryotherapy 363.87
±275.30Ⅰ,A

374.62
±255.53Ⅱ

399.87
±251.00Ⅲ 2.87% 6.31% 9.00%

Control 370.00
±171.98Ⅰ,B

380.00
±155.83Ⅱ

393.25
±152.05Ⅲ 2.63% 3.37% 5.91%

LDH

Massage 394.50
±96.16Ⅰ,A

397.62
±82.15Ⅰ,A

414.12
±70.02Ⅱ,A 0.78% 3.98% 4.74% game

.382
trial
.002*

game*trial
.549

Cryotherapy 423.62
±137.95Ⅰ,A

449.62
±128.83Ⅱ,B

454.62
±132.85Ⅲ,A 5.78% 1.10% 6.82%

Control 488.87
±181.95Ⅰ,B

499.12
±173.55Ⅰ,B

523.37
±175.81Ⅱ,B 2.05% 4.63% 6.59%

Ammonia

Massage 52.37
±12.73Ⅰ,A

48.12
±10.23Ⅱ,A

51.00
±15.05Ⅰ,A -8.83% 5.65% -2.69% game

.084
trial
.019*

game*trial
.467

Cryotherapy 55.50
±22.59Ⅰ,A

48.37
±13.55Ⅱ,A

46.37
±14.33Ⅱ,A -14.74% -4.31% -19.69%

Control 74.12
±11.74Ⅰ,B

60.87
±17.52Ⅱ,B

58.37
±11.75Ⅱ,B -22.77% -4.28% -26.98%

Table 2. Changes of fatigue-related blood variables at rest before 1st game(PRE), after 3rd

game(MID), and after 6th game(POST)

* p<.05; Ⅰ, Ⅱ, Ⅲ: different number indicates significantly different variable mean among games in a trial;
A, B, C: different alphabet indicates significantly different variable mean among trials in a game.
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Trials PRE MID POST
PRE-MID

Δ%
MID-POST

Δ%
PRE-POST

Δ%
p

Anaerobic  
 power

Massage
18.00

±2.28Ⅰ,Ⅱ
18.18

±2.05Ⅰ,A
17.81

±2.40Ⅱ,A 0.99% -2.08% -1.07% game
.567
trial
.218

game*trial 
.394

Cryotherapy
17.73
±2.19Ⅰ

17.41
±2.17Ⅰ,Ⅱ,B

17.42
±2.47Ⅱ,A -1.84% 0.06% -1.78%

Control
17.90
±1.55Ⅰ

18.00
±1.69Ⅰ,A

16.81
±2.00Ⅱ,B 0.56% -7.08% -6.48%

Standing   
long jump

Massage
244.62
±19.93A

245.62
±18.61A

243.62
±23.18

0.41% 0.82% -0.41% game
.748
trial
.630

game*trial
.864

Cryotherapy
240.75

±15.60Ⅰ,B
243.25

±19.44Ⅰ,Ⅱ,B
243.75
±21.36Ⅱ 1.03% 0.21% 1.23%

Control
243.37

±19.24Ⅰ,Ⅱ,A,B
244.12

±16.62Ⅰ,B
242.25
±18.91Ⅱ 0.31% -0.77% -0.46%

Side-step   
test

Massage
26.50

±2.20Ⅰ,A
25.62
±2.32Ⅱ

24.75
±1.75Ⅲ,A -3.43% -3.52% -7.07% game

.742
trial
.003*

game*trial
.175

Cryotherapy
25.75

±2.12Ⅰ,B
25.50
±1.41Ⅰ

25.12
±1.12Ⅱ,B -0.98% -1.51% -2.51%

Control
26.12

±1.55Ⅰ,A,B
25.25
±1.75Ⅱ

24.25
±1.58Ⅱ,C -3.45% -4.12% -7.71%

Table 3. Changes of physical fitness at rest before 1st game(PRE), after 3rd game(MID), and after 6th 

game(POST)

* p<.05; Ⅰ, Ⅱ, Ⅲ: different number indicates significantly different variable mean among games in 
a trial;

A, B, C: different alphabet indicates significantly different variable mean among trials in a game.
 

Conclusions: The results indicated that massage and cryotherapy performed 

between Taekwondo games were effective for reduction of resting HR, recovery from 
fatigue, and prevention of decline in physical fitness throughout the six games 
performed in a competition day. Especially, massage was the most effective treatment 
for recovery from fatigue, and cryotherapy was the most effective treatment for the 
prevention of decline in physical fitness.  

 
Key words: Taekwondo, fatigue, physical fitness.
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Weight cycling in young Taekwondo athletes 

Mohsen Kazemi, Marco G. De Cliantis, Alima Rahman 
Canadian Memorial Chiropractic, Canada

6

Purpose: Weight cycling is a term used to describe Rapid Weight Loss (RWL) 

following self-induced food limitation and/or dehydration. To date, there is a lack of 
research in the areas of weight cycling and its benefits among Taekwondo athletes. 
The purpose of this study was to investigate the rate of weight cycling in Junior 
Taekwondo Athletes (14-17 year-old) and its effect on performance (winning a medal). 

Basic procedures: Young Taekwondo athletes (14-17 year-old) were weighed prior 

to the competition (weigh-in) as required for qualification to compete in their specific 
weight category. Subsequently, athletes were weighed just before their first match 
(16-20 hours later). Rapid weight gain was used as a measure of RWL.

Main findings : Taekwondo athletes had a significant increase in weight from the 

weigh-in to the pre-match measurements. This finding was consistent across both males 
and females, and there was no significant difference between genders. Winners had 
a mean weight gain (1.02) which was slightly less than the non-winners (1.09). This 
difference in weight gain between winners and non-winners was not significant. 

Conclusions : The rate of weight cycling utilization and its relationship to performance 

(winning a medal) was investigated. Taekwondo medal winners did not gain more weight 
in the pre-match weigh-in when compared to non-winners indicating that RWL practices 
may not define which athlete will perform better or worse. Negative physical and emotional 
effects of weight cycling coupled with the unclear benefits of RWL in terms of performance 
indicate a need for further research and subsequent guidelines associated with this 
widespread behaviour amongst weight classed TKD athletes.

Key words: Taekwondo, martial arts, weight cycling, performance, young, athletes

mkazemi@cmcc.ca
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Elaboration of Taekwondo women velocity abilities development method 

at the stage of sport perfection

Taekwondo women speed abilities development method
 

Oleg Perfilov1, Liudmila Perfilov2

1WTF International Referee, Republic of Moldova.
2State University of Physical Education and Sport, Republic of Moldova.

 
7

The chief aim of this research was the elaboration of velocity abilities development 
method of taekwondo women (WTF- Olympic style) at the stage of sport perfection. 
It is known that physical preparedness divides into the general physical training and 
special physical training. The method and volume of special physical training were 
changed in the taekwondowomen training process during the research. In traditional 
sportsmen physical training methods there is the method of different physical loads 
parallel distribution. During the study the loads distribution method modification 
consisted in different loads distribution by the superposition method in the special 
physical training part. This method includes conjugated-successive organization of 
physical loads with different primary directedness of training impact. The modification 
of the special physical training volume was directed to increasing at the expense of 
technical and tactical training curtailment. Peculiarities of woman organism such as 
the menstrual cycle and others had taken into account in the process of training 
method elaboration. Twenty two young women participated in the pedagogical 
experiment as the volunteers. The final pedagogical experiment results have analyzed 
by the Factorial ANOVA and have shown that participants with experimental training 
method had better indices (p<0.05, p<0.01) in all proposed tests.

Key words: velocity abilitiesv, Ttaekwondowomen, training method, physical preparedness, 
Taekwondo WTF.

perfilovtkd@mtc.md
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Introduction

Taekwondo was created as the martial art but became the modern sport discipline 
very quickly. Science analysis necessity of this new kind of sport appeared in 
connection with it. Especially this became evident when Taekwondo WTF has made 
one's debutas the Olympic sport. 

There are many complete researches in this area today(Butios & Tasika, 2007; 
Jakubiak & Saunders 2009; Lee & Jeong, 1996; Perfilov, 2009). Mainstream 
investigation directions are the study of Taekwondo function in the modern society 
and modern sport, the study of sportsmen organism physiological response for the 
different training loads, determination of physiological and anthropometric profile of 
the leading sportsmen, development of sport preparedness control means – new tests 
and al., elaboration of new training methods and programs for beginners and qualified 
sportsmen and for the middle age people. In same time, there are few investigations 
devoted to women's training in Taekwondo including training methods, recreation 
after hard training loads and competitions, training with due regard for peculiarities 
of woman organism. Meanwhile there are following main problems demanding the 
solving during the taekwondowomen training process.

It is well known that there are the differences between the women's and men's basal 
physical qualities development and motion abilities and skills(Kots, 1986; Solodkov 
& Sologub, 2001).Very often women's training process conducts same as the men's 
training in spite of this.

Training and competition loads have more negative impact to the woman organism 
versus the man's.And woman organism demand more time for the recreation(Solodkov 
& Sologub, 2001). There are not fundamental science recommendations for the 
effective training of high skill level Taekwondo sportswomen at the preparatory and 
competition stages. 

The velocity's developing methods are not enough worked out for the high skill's 
Taekwondo sportswomen at the preparatory and competition stages. 

Modeling of women training process in Taekwondo often leaves out of account the 
peculiarities of woman organism such as pubescence phases, ovarian-menstrual cycle, 
and main systems functional possibilities of the organism.

It is necessary to allow for woman's organism recovery driving rate in time of training 
program developing, of training's means choice for the motor abilities development 
and technical-tactical perfecting. And it is important for both micro and macro cycles 
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training planning.
Specialists plan training programs with taking account of sportsmen level 

preparedness in all training factors such as general and special physical training (GPT 
and SPT), technical-tactical training, psychological training and recovery. It is known 
that GPT's loads are more in progress in the beginning stage of sport preparation.SPT 
takes most part of qualified sportsmen's physical training at the precompetition and 
competition periods (Matveev, 2005; Platonov, 2004; Verkhoshansky, 1988). Most 
important physical qualities and motion abilities develop during the SPTfor every kind 
of sport. Velocity, explosive (speed-strenght) and strength abilities and special 
endurance are the most important motion capabilities for the Taekwondo WTF 
according our earlier investigations (Perfilov, 2009). Some authors consider 
coordinating abilities as the constituent of velocity abilities because the velocity 
abilities manifestation is impossible without the high level development of 
coordinating abilities in the specific motions. Main objective for the specialists is 
training loads planning that the sportsmen have the best conditioning before and 
during competition's starts. If the GPT's loads are in progress at the beginning 
preparation's stages and they haven't direct fatigue's impact to the sportsmen's 
conditioning in the final part of training cycle that SPT program can considerably 
improve or worsen conditioning before the competition (Platonov, 2004; 
Verkhoshansky, 1988). Therefore SPT is very important factor in the competition's 
preparation. In same time GPT is the basis of the SPT and of the general conditioning 
during the training cycle. 

The parallel different training loads distribution is planning and applies in the sport 
preparation by the specialists traditionally (Matveev, 1991). Such method implies 
development of main motion abilities during the same training's cycle. Especially it 
appears in the micro cycles and in the middle cycles.General training effect amount 
to the summation of all training loads effects during the cycle in this case.

In the sport's training the loads distribution superposition method is used for the 
accentuate increasing the sportsmen's conditioning at the stage of preparing for the 
competition.In accordance with this method physical loads with different primary 
directedness of training's impact introduce in training's process sequentially (Matveev, 
1997; Verkhoshansky, 1988).This makes it possible to introduce the massed practice 
of necessary separate motion abilities during the limited time stage. And succession 
of training's means with different primary directedness is planning so, that earlier 
motion capabilities training is the basis for the development of the next more important 
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abilities.In result there are all of necessary and high-developed motion abilities for 
the selected kind of sport in the final of the training cycle.

One of the coaches' main tasks is the time period determination for this training 
variant before the competition. Too short time interval for the concentrated 
development of separate motion abilities makes not it possible to increase the level 
of those abilities and condition level generally. Too long training of certain motion 
abilities can delay the other or has the negative impact to the other abilities 
development on the contrary. Therefore application of this method of SPT in 
Taekwondo WTF demands the further investigation.  

Methods

During the research we have elaborated training method for the velocity abilities 
increase of the Taekwondo WTF sportswomen at the stage of sport perfection. We 
carried out the pedagogical experiment for the purpose to assay elaborated training 
method for the effectiveness. Twenty two skilled sportswomen participated in the 
pedagogical experiment as the volunteers. This group was divided in two subgroups 
of 10 and 12 peoples respectively. They were the sportswomen with the identical level 
of the motion abilities development and Taekwondo WTF skill, including velocity 
abilities and competition techniques, in both subgroups.

Use as basis our earlier investigation findings (Perfilov, 2009) we chose the eleven 
indices for the testing of the experiment participants and evidence of the sport 
qualification homogeneity in both subgroups at the experiment beginning. Digital 
camcorder DCR TRV-330E and computer with the Dartfish PRO v. 5.5 software applied 
toanalyze of the tests' which included competition techniques.

Some of sportswomen from the both group have trained by the control 
(traditional)training method during the experiment, others have trained by the 
experimental (our introduced) method in same time. 

We proposed to divide one year training's cycle in two periods in our study.The first 
period included both GPT, and SPT. In the experimental method GPT didn't differ 
appreciably from the training according traditional method but was the basis for the 
hard SPT loads.And there were certain differences in the SPT experimental method.The 
second period contained SPT only but with the some lesser volume. 

In our study we used idea of the Verkhoshansky(1988) forexperimental training 
method for increase of taekwondowomen special physical conditioning and of 
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professional skill. The chief aim was the increasing of taekwondowomen velocity 
abilitiesby our method application during of pedagogical experiment.We divided the 
SPT content into the blocks for this purpose in each period. Besides that, experiment's 
training program divided into the strengthtraining which included weightlifting 
exercises and technical-tactical training which included skill and competition exercises. 
These kinds of trainings we conventionally named as the strength line and 
technical-tactical line.    

The blocks included in SPT programs were:
1.  Block for maximum strength development;
2.  Block for development of local muscles endurance;
3.  Block for explosive abilities development (speed-strength abilities);
4.  Block for velocity abilities development.
Each SPT block had duration three weeks in the first training period of one year 

cycle. The blocks introduced into the training's process sequentially from the first to 
the fourth. There were exercises both from the strength line and from the 
technical-tactical line in the each block. Generally the SPT in the first training period 
of year's cycle took approximately three months.The SPT in the second training period 
of year's cycle had duration approximately two months because the time length of 
each SPT block was shorter than in the first training period accordingly.

The first was the block of maximum strength development. From the strength line 
we introduced weightlifting exercises directed for the maximum strength development 
of the upper and lower extremities and of the main body muscles.Squat, semi-squatand 
deadlift were the main exercises for lower extremities. We used a repeatedly-serial 
method with the weight 75-85 % from the individual maximum (IM) with which 
experiment's participant could have training.In same time they did weight exercises 
by the repeatedly maximal efforts method periodically. Participants performed these 
exercises in the mode of one reiteration with maximum individual weight at the final 
of the block.

The competition exercises also were included in the training process. Most part of 
them was in progress to the bags or shields with accent to the maximum impact force.

The programof local muscles endurance development was the content of the second 
block. Participants of the experimental group took more attention for developing of 
local muscles endurance of lower extremities. For example, they executed two or three 
series insix approaches with the 10 weight squat repetitions during 10 secondswith 
the one minute rest interval between the approaches during the training lessons.Squat 
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weight was the 10% - 15% from IM. Later the quantity of the squat repetitions and 
time of their execution increased to 20 repetitions in the time of 20 seconds with the 
simultaneous shortening of rest interval between approaches to 30 seconds.Additional, 
sportswomen could execute different kinds of kicks with the step on the box after 
strength work. They did it in 4 approaches with working phase of 45 seconds with 
maximum velocity and with rest intervals of 1 minute between the approaches.

Besides that technical-tactical exercises (kicks and their combinations with the steps 
and other kicks) worked out in intensive mode in same training lesson.

The third block was the block for development of explosive (speed-strength) abilities. 
The training content consisted of the weightlifting and plyometrics exercises. 

Weightlifting exercises performed in special mode by the repeatedly-serial method  
(Verkhoshansky, 1988). Participants from experimental method group performed two 
series in 2 – 4 approaches with 6 repetitions in the preparatory part of training lessons 
after warming up. Every repetition they performed with the maximal quickness and 
muscles' relaxation followed after it.The rest intervals were 6 – 8 minutes between the 
series and 4 – 6 minutes between the approaches.

Jumps with the lifting the knees upward to the shoulders level (Knee Tuck Jumps), 
3 Hop Jump, Hurdle jump, Hurdle jumps – multi (10) response, Depth Jump-"bunny" 
and many others were the principle exercises in the plyometric program.These 
exercises determined as the most meaningful jumping exercises for Taekwondo WTF in our earlier 
investigations (Perfilov, 2009). We gave special attention not only tothe movement's quickness 
but more to the movement'sstrength in the time of the jump.

Much of kicking exercises performed on the special equipment – targets and shields 
during explosive abilities development block.

The last SPT block was the block of participants' velocity abilities development. This 
block involved both weightlifting exercises and jumps exercisesand sprint exercises.

The weightlifting drill contained squat exercises with the maximum velocity of the 
6 secondsworking phase and with the weight of 20% from IM. We applied 
repeatedly-serial method with the rest interval of 1 – 1.5 minutes between the 
approaches and 3 – 4 minutes between the series. Sportswomen performed 2 series 
in 6 approaches during the training lessons. 

Plyometrics programfor the 4-th SPT block involved jumps with the accent to the 
maximum rapidity of the movement. For example we applied6 Hop Jump and others.

The sprint exercises were included in the SPT velocity development block. 20 m, 
50 m and 100 m dashes were most applied in our program. 
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Semi-Squat, MAX weight, kg, initial 5,57204 10,76980 0,517376 0,675602
Deadlift, MAX weight, kg, initial 1,51263 4,36111 0,346844 0,791840
Standing Long Jump Test (Broad Jump), cm,  initial 24,81594 28,90329 0,858585 0,480378
100м dash, s, initial 0,03045 0,02591 1,175462 0,346746
20м dash, s, initial 0,00183 0,00114 1,609024 0,222303
Run 400 m, s, initial 0,32856 2,10700 0,155939 0,924488
Squat position, right leg stretched - change legs, 
quantity for 20 s, initial 0,83951 1,87243 0,448352 0,721507

Side step test, quantity for 20 s, initial 0,72475 2,43519 0,297615 0,826641
Combination of Naga Jitki + Tollyo Chagi, s,  initial 0,00121 0,00176 0,688995 0,570476
Three kicks - Tollyo Chagi, s, initial 0,00148 0,00599 0,247423 0,862085
Ap Chagi, quantity for 30 s, initial 0,21857 0,33745 0,647727 0,594495
Semi-Squat, MAX weight, kg, final 53,43322 19,68004 2,715097 0,075287
Deadlift, MAX weight, kg, final 2,42536 3,92798 0,617458 0,612629
Standing Long Jump Test (Broad Jump), cm, final 11,39141 11,73148 0,971012 0,428065
100 м dash, s, final 0,02866 0,03635 0,788433 0,515978
20 м dash, s, final 0,00082 0,00037 2,199960 0,123284
Run 400 m, s, final 1,37907 1,33385 1,033902 0,401232
Squat position, right leg stretched - change legs, 
quantity for 20 s, final 1,68988 1,61433 1,046805 0,395933

Side step test, quantity for 20 s, final 0,20202 1,07407 0,188088 0,903118
Combination of Naga Jitki + Tollyo Chagi, s, final 0,00055 0,00045 1,214876 0,332940
Three kicks - Tollyo Chagi, s, final 0,00142 0,00052 2,757198 0,072379
Ap Chagi, quantity for 30 s, final 0,30043 0,14725 2,040333 0,144227

Table 1. Results of Levene's test for homogeneity of variances at the beginning and in the 

final of pedagogical experiment

Participants executed competition techniqueswith the maximum speed during the 
training process.

Conditions and organism's physiological changes took into account for every 
sportswoman during the pedagogical experiment. Minimal loads applied for each 
woman in the time of ovarian-menstrual cycle.

We tested participants from both groups in the final of pedagogical experiment. 
Testing was conducted in the same conditions as the initial testing. Results of the initial 
and final testing we processed by the Factorial ANOVA mathematical-statistical 
method.Software Statistica 8.0 was applied for processing of the received data.

 

Results

Both initial and final testing of experiment participants demonstrated that both 
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 Cell No. LSD test; variable Semi-Squat,   MAX weight, kg,    final   
(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = 73,704, df   = 18,000

Group Methods 1
64,500

2
82,333

3
69,167

4
76,500

1 Subgroup_1 Traditional  0,004769 0,410777 0,044033
2 Subgroup_1 Experimental 0,004769  0,016070 0,254572
3 Subgroup_2 Traditional 0,410777 0,016070  0,156294
4 Subgroup_2 Experimental 0,044033 0,254572 0,156294  
 Cell No. LSD test; variable Deadlift,   MAX weight, kg,     final   

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = 19,565, df   = 18,000

Group Methods 1
61,000

2
70,167

3
61,833

4
67,000

1 Subgroup_1 Traditional  0,004849 0,773725 0,049948
2 Subgroup_1 Experimental 0,004849  0,004318 0,230894
3 Subgroup_2 Traditional 0,773725 0,004318  0,058165

Table 2. Results of post-hoc fisher LSD test for the effect“Group×Method”at the final of

pedagogical experiment

groups were homogeneous. Sportswomen from the both groups hadn't had statistical 
differences in the most part of testing indices (p<0.05) which characterized both 
physical conditions and kicking results (Table 1).

The conditions of repeated final testing were same as the initial testing at the 
beginning of experiment. 

We processed results of pedagogical experiment testing by Factorial ANOVA 
mathematical-statistical method. Post-hoc Fisher LSD test demonstrated that there were 
not statistical differences between the subgroups at the beginning of pedagogical 
experiment regardless of which method of training participants must have (p<0.05). 
There was one exception only in the Deadlift test between the sportswomen from 
subgroup number 1 with Experimental training method and sportswomen from 
subgroup number 2 with Traditional training method(p<0.05).

In same time there were statistical differences (p<0.05 and p<0.01) in the most part 
of testing indices between the sportswomen which were trained by the different 
training methods – traditional and experimental at the final of pedagogical experiment. 
These differences observed independently of subgroup membership. Results of the 
Post-hoc Fisher LSD test for the effect “Group*Method” at the final of experiment there 
are in the Table 2.
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4 Subgroup_2 Experimental 0,049948 0,230894 0,058165  
 Cell No. LSD test; variable Standing   Long Jump Test (Broad Jump), cm,   final   

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = 39,903, df   = 18,000

Group Methods 1
206,75

2
216,17

3
208,33

4
216,33

1 Subgroup_1 Traditional  0,032993 0,702342 0,030363
2 Subgroup_1 Experimental 0,032993  0,045589 0,964053
3 Subgroup_2 Traditional 0,702342 0,045589  0,041639
4 Subgroup_2 Experimental 0,030363 0,964053 0,041639  
 Cell No. LSD test; variable 100 м dash, s, final (ANOVA_women_test_new_eng.sta)

Probabilities for Post Hoc   Tests
Error: Between MS = ,10604, df   = 18,000

Group Methods 1
15,500

2
14,992

3
15,285

4
14,752

1 Subgroup_1 Traditional  0,026412 0,319932 0,002237
2 Subgroup_1 Experimental 0,026412  0,136116 0,217986
3 Subgroup_2 Traditional 0,319932 0,136116  0,010938
4 Subgroup_2 Experimental 0,002237 0,217986 0,010938  
 Cell No. LSD test; variable 20 м dash, s,     final (ANOVA_women_test_new_eng.sta)

Probabilities for Post Hoc   Tests
Error: Between MS = ,00176, df   = 18,000

Group Methods 1
3,5500

2
3,4733

3
3,5300

4
3,4683

1 Subgroup_1 Traditional  0,011005 0,469264 0,007378
2 Subgroup_1 Experimental 0,011005  0,030887 0,838613
3 Subgroup_2 Traditional 0,469264 0,030887  0,020162
4 Subgroup_2 Experimental 0,007378 0,838613 0,020162  
 Cell No. LSD test; variable Run 400 m,   s,    final   (ANOVA_women_test_new_eng.sta)

Probabilities for Post Hoc   Tests
Error: Between MS = 4,4259, df   = 18,000

Group Methods 1
84,500

2
81,333

3
84,333

4
81,000

1 Subgroup_1 Traditional  0,031522 0,903680 0,018981
2 Subgroup_1 Experimental 0,031522  0,023746 0,786876
3 Subgroup_2 Traditional 0,903680 0,023746  0,013332
4 Subgroup_2 Experimental 0,018981 0,786876 0,013332  
 Cell No. LSD test; variable Squat   position, right leg stretched - change legs, quantity for 20 

s,   final (ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = 5,3843, df   = 18,000

Group Methods 1
62,750

2
65,833

3
63,333

4
67,000

1 Subgroup_1 Traditional  0,054310 0,701508 0,010922
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2 Subgroup_1 Experimental 0,054310  0,078406 0,395301
3 Subgroup_2 Traditional 0,701508 0,078406  0,013544
4 Subgroup_2 Experimental 0,010922 0,395301 0,013544  
 Cell No. LSD test; variable Side step   test, quantity for 20 s,   final   

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = 2,8148, df   = 18,000

Group Methods 1
49,000

2
51,667

3
49,667

4
52,000

1 Subgroup_1 Traditional  0,024120 0,545873 0,012618
2 Subgroup_1 Experimental 0,024120  0,053661 0,734741
3 Subgroup_2 Traditional 0,545873 0,053661  0,026932
4 Subgroup_2 Experimental 0,012618 0,734741 0,026932  
 Cell No. LSD test; variable Combination   of Naga Jitki + Tollyo Chagi, s,     final 

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = ,00398, df = 18,000

Group Methods 1
,95000

2
,85000

3
,96667

4
,83333

1 Subgroup_1 Traditional  0,024480 0,687223 0,010308
2 Subgroup_1 Experimental 0,024480  0,004936 0,652789
3 Subgroup_2 Traditional 0,687223 0,004936  0,001791
4 Subgroup_2 Experimental 0,010308 0,652789 0,001791  
 Cell No. LSD test; variable Three kicks   - Tollyo Chagi, s,   final   

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = ,00134, df   = 18,000

Group Methods 1
1,8750

2
1,8167

3
1,9000

4
1,8167

1 Subgroup_1 Traditional  0,023922 0,304494 0,023922
2 Subgroup_1 Experimental 0,023922  0,000962 1,000000
3 Subgroup_2 Traditional 0,304494 0,000962  0,000962
4 Subgroup_2 Experimental 0,023922 1,000000 0,000962  
 Cell No. LSD test; variable Ap Chagi, quantity   for 30 s,   final   

(ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc   Tests
Error: Between MS = ,68056, df = 18,000

Group Methods 1
26,250

2
27,667

3
26,333

4
27,833

1 Subgroup_1 Traditional  0,015936 0,877387 0,008144
2 Subgroup_1 Experimental 0,015936  0,011852 0,730454
3 Subgroup_2 Traditional 0,877387 0,011852  0,005546
4 Subgroup_2 Experimental 0,008144 0,730454 0,005546  
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NCe
ll 

No.

LSD test; variables of  final  testing  (ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc Tests

Methods

Semi-Squat, 
MAX weight, kg

Deadlift, MAX 
weight, kg

Standing Long 
Jump Test 

(Broad Jump), 
cm

100 м dash, s 20 м dash, s Run 400 m, s

1
67,300

2
79,417

1
61,500

2
68,583

1
207,70

2
216,25

1
15,371

2
14,872

1
3,5380

2
3,4708

1
84,400

2
81,167

1 Traditional 0,004 0,001 0,005 0,001 0,002
2 Experimental 0,004 0,001 0,005 0,002 0,001 0,002

NC
ell 
No.

LSD test; variables of  final  testing  (ANOVA_women_test_new_eng.sta)
Probabilities for Post Hoc Tests

Methods

Squat position, 
right leg 

stretched - 
change legs, 

quantity for 20 s

Side step test, 
quantity for 20 

s

Combination of 
Naga Jitki + 

Tollyo Chagi, s

Three kicks - 
Tollyo Chagi, s

Ap Chagi, 
quantity for 30 

s

1
63,100

2
66,417

1
49,400

2
51,833

1
,96000

2
,84176

1
1,8900

2
1,8167

1
26,300

2
27,750

1 Traditional 0,003 0,003 0,003 0,0001 0,0006
2 rimental 0,003 0,003 0,003 0,0001 0,0006

Moreover, Post-hoc Fisher LSD test for the effect “Method” demonstrated statistical 
differences in all indices at the final of experiment (P<0.01) (table 3).

Table 3. Results of Post-hoc Fisher LSD test for the effect “Method”at the final of pedagogical 

experiment

 
 

Discussion

It is known that strength is the basically physical quality for the human's motion 
activity realization(Farfel, 1975; Kim, 1997; Matveev, 2005). In general, strength is the 
ability to overcome the mechanical and biomechanical forces which impede the 
physical action and to counter them by the muscles efforts and ensure the action effect 
by this (Matveev, 1991).Therefore specialists speak about the strength capabilities 
more frequently. But the strength abilities development can have different 
directedness, for example there are general strength, maximal strength, explosive 
(speed-strength) strength, speed strength and others(Matveev, 2005; Platonov, 2004; 
Solodkov & Sologub, 2001; Verkhoshansky, 1988). Unfortunately there are the 
recommendations to develop general strength only (one variant of maximal strength) 
in many sources devoted to the Taekwondo WTF(Kim, 1997; Lee & Jeong, 1996).

In our study we have adopted the model of special strength development by Yury 
Verkhoshansky (1988). 
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It is known that kind of strength's development more depend from the drill mode 
during the training. There are some variants of the maximal strength development. 
But not all of them are useful for the Taekwondo WTF practice.It was necessary to 
choose the most effective methods for the special strength development in Taekwondo 
WTFin our study.

Participants from the experimental group did squat weight exercises in the following 
mode. They squatted till the horizontal thighs position with the weight on the shoulders 
of 75 – 85 % from IM and did 3 seconds pause in this point and tried to stand up 
quickly after.This mode makes it possible toattain to tetanic effort of muscles 
tension(Solodkov & Sologub, 2001; Wilmore et al., 2008).Same effect we could observe 
when the sportswomen did squat exercises by the repeatedly maximal efforts' method. 

Tetanic effort of muscles tension is the consequenceofstream impulsion powerfulness 
from the cerebral cortex to the working muscles(Solodkov & Sologub, 2001; Wilmore 
et al., 2008).In same time maximal muscles impulsion underlie manifestation of 
explosive strength as one of the most important factor (Matveev, 1991; Platonov, 2004; 
Verkhoshansky, 1988). It is especially important for the speed improvement in the 
acyclic sport exercises. This fact as well as our earlier investigations (Perfilov, 2009) 
corroborates necessity of including of maximal strength's development program in the 
Taekwondo WTF sportsmen training process.

The maximal strength's development program included in the training program of 
experimental method permitted us to obtain more higher results in the weight exercises 
in the final of experiment –P<0.05 (Tables 2 and 3).

Strength abilities manifestation depends of nervous impulsion's powerfulness and 
of motion units (MU) quantity involvementand of nervous impulsion's synchronization 
in general.In addition, important factor is impulsion's order in time – intramuscular 
and intermuscular coordination. Further energy-supply depends of strength actions' 
execution mode.All of these factors underlie strength manifestation both general 
strength'sabilities and special strength'sabilities (Platonov, 2004; Solodkov & Sologub, 
2001). 

But not all of strength abilities are most important for Taekwondo WTF. Explosive 
strength and speed force must have priority development in the sport named above 
(Jakubiak & Saunders, 2009; Perfilov, 2009; Shulika, Ju. et al., 2007). According the 
World Taekwondo Federation's (WTF) Competition Rules sportsmen can get valid 
points when kick or punch ismost powerful only and they strike in the permitted areas 
(World Taekwondo Federation, 2010).
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Official application of new Electronic Impact Detection Scoring System (EIDSS) in the 
World Championships and Olympic Games allow determining effectiveness of the kick 
for valid point. Explosive strength and speed force development become especially 
topical in these conditions.

Sportswomenwith experimental training method performed exercises from explosive 
program in variant of the instant changing of muscles'effortmode from the yielding 
to the overcome in the present study. Sports women kept this mode when they 
performed both weight exercises and plyometric exercises. Training in that mode 
allows obtaining maximal muscles tension in minimal time (Kots, 1986; Pire, 2006; 
Wilmore et al., 2008). Nervous-muscles' impulsion intensify sharply, the greater 
quantity of MU involve in the work, better intramuscular and intermuscular 
coordination take place and alactate-anaerobic processes go faster and also intensify 
during the execution of explosive exercises (Solodkov & Sologub, 2001; Verkhoshansky, 
1988). This mode of muscles work underlies explosive strength exercises execution. 
The approach adopted here permitted us to develop participants' explosive strength 
more intensively. From the above it is evident that better indices in Standing Long 
Jump Test (Broad Jump)(P<0.05) of the participants with experimental training method 
is result of concentrated explosive exercises application during experiment(tables 2 
and 3).It is especially important for Taekwondo WTF because the initial acceleration 
is one of the most important factors of the kick or punch performing.

Acceleration is the derivative of velocity in general. Therefore velocity abilities as 
well as the explosive abilities are the appreciably important in the training process 
in Taekwondo WTF(Lee & Jeong, 1996; Perfilov, 2009). In spite of kick's time is only 
about 0.3 – 0.5 s often, muscle's speed capacities play leading role in the kicking actions. 
Moreover manifestation of velocity abilities is necessary not only for the kicking and 
punching motions but for speed execution of step movements (Jitki in Korean) and 
their combinations with the kicking techniques (Chagi in Korean)(LEE & JEONG, 1996), 
named tactical moves. They are specific Taekwondo WTF competition's techniques and 
high level of dexterity is necessary for their performing. 

According the Farfel (1975) human's working capacity divide into some zones. Every 
zone is limited by energy-supply possibilities (Margaria, 1976; Verkhoshansky, 1988). 
Working capacity during the first 20 s is considered the muscle work in maximal 
powerfulness mode.But if during the first 10 s of the muscles work alactacid 
powerfulness develop and alactacid anaerobic process supply more than 50 % of all 
energy production, then during the next 10 s of the muscles work alactacid anaerobic 
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process supply 40 % only of all energy production and therefore it is necessary to 
develop alactacid capacity of the process too(Verkhoshansky, 1988). Velocity of 
adenosine triphosphate (ATP) restoring which is result of the phosphocreatine 
energy-supply mechanism is implied as alactacid anaerobic powerfulness. And 
duration of phosphocreatine energy-supply mechanism of ATP restoring meant here 
as the alactacid anaerobic capacity. 

In the present study sports women developed the powerfulness of phosphocreatine 
energy-supply processes when performed squat exercises with duration of 6 s and 
weight of 20 % of IM and the speed kicking techniques with duration till 10 s. 

Improving of alactacid capacity of phosphocreatine energy-supply mechanism is 
necessary when we must develop speed abilities in series of the motions as one of kinds 
of velocity abilities. It is important because glycolytic mechanism of energy-supply 
joins in the muscles work in this time and working capacity will reduce in the sequel 
(Margaria, 1976; Solodkov & Sologub, 2001). Therefore some of kicking exercises were 
included in the velocity training program in the mode of speed execution during 20 
– 22 s.

We included the short distance running exercises in the experimental training 
program of velocity development. There were two reasons to do it.Sportswomen had 
maximal possibilities to develop speed abilities in time of execution of 20, 50 and 100 
m dashes. And in the second place the running cycle – running step is similar 
biomechanically very much with kicks in Taekwondo WTF. Initial acceleration during 
the repulsing from the surface, knee's motion forward with maximal speed, knee's stop 
and unbending at the appointed time are the actions identical with running step 
motions. We consider that better indices of the sportswomen with experimental method 
in running exercises at the final of experiment (Tables2 and 3) are result of purposeful 
application of speed exercises and running exercises in the first place in the training 
program.

In our opinion most important are statistical better results sportswomen with 
experimental methodin the kicking tests at the final of the study (Tables2 and 3). It 
is known that competition actions are manifestation of all required abilities in the 
selected sport (KIM, 1997;  Platonov, 2004). In the table 2 we can see improvement 
of velocity abilities sportswomen with experimental method in one action and short 
series – execution of Combination of Naga Jitki(step forward) + TollyoChagi(roundhouse 
kick) and Three kicks – TollyoChagi –p<0.01 and p<0.05. And result in the ApChagi 
(front kick) execution with p<0.01 and p<0.05, demonstrated us improvement of 
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velocity abilities in series of competition motions.
Method of SPT adopted us for Taekwondo women velocity abilities development 

allowed to use principle of long-dated put training effect aside. According it we could 
use cumulative training effect from every kind of previous developmental loads for 
the following necessary motion abilities development. And every kind of previous loads 
was the basis for the following.

Peculiarities of woman organism took into account for every sportswoman 
individually. Ovarian-menstrual cycle divides into five phases(Solodkov & Sologub, 
2001). These phases are (in 28 day's cycle): I. Menstrual phase (1-3 days, sometimes 
7 days); II. Post-menstrual phase (4th-12th days, can named also proliferative phase); 
III. Ovulatory phase (ovulation, 13th-14th days);  IV. Post-ovulatory or luteal phase (also 
known as secretory phase, 15th-25thdays);V. Pre-menstrual phase (26th-28thdays). It is 
necessary to notice, omitting the details, woman's working capacity appreciably goes 
down during the firstas well as third and fifth phase (Solodkov & Sologub, 2001). 
Therefore we reduced the working load for every woman till 40 % from general volume 
and intensity during these phases. In spite of some specialists which assert that high 
skill sportswomen can participate to the competition in the time of menstrual phase 
successfully (Manolachi, 1993).

Conclusions

1. Methods of taekwondowomen preparedness investigated insufficiently and 
require further exploration.

2. Method SPT with successivedistribution of different directednessloads permit to 
generate powerful training effect for sportsmen skill perfecting.

3. Peculiarities of woman organism must take into account in the taekwondowomen 
training process.

4. Proposed SPT method allowed to increase authentically the participants velocity 
abilities with experimental training method (P<0.05 and P<0.01) during the study.
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An analysis of forces acting on the head from 

the Taekwondo turning kick 

 

Gabriel P. Fife1, David O' Sulivan2, Willy Pieter3,
David Cook4, Thomas W. Kaminski5

1 University of Delaware, USA
2Choong Ang University, Anseong, South korea
3Masaryk University, Brno, Czech Republic
4London South Bank University, United kingdom
5University of Delaware, Newark, Delaware (USA)

1

Purpose:  To assess the effect of the Taekwondo TKD turning kick (TK) and its peak 

foot velocity (FVEL) on resultant head linear acceleration (RLA), head injury criterion 
(HIC15) and peak head velocity (HVEL). 

Basic Procedures: Each subject (n=12) performed five repetitions of the TK at the 

average standing head height for competitors in their respective Olympic weight 
division.  A Hybrid II Crash Test Dummy (H2D) head was fitted with a protective TKD 
helmet and instrumented with a tri-axial accelerometer (PCB Piezotronics-356A66) and 
fixed to a height adjustable frame.  Acceleration data were captured using Qualisys 
Track Manager (Gothenburg, Sweden) and processed in accordance with SAE 
J211-1(SAE, 1995). 

Main Findings: The TK produced an RLA of 130.11±51.67g (range: 60.50–217.33g) 

and HIC15 of 672.74 + 540.89 (range: 128.40 –1608.70).  The mean HVEL from the 
TK was 4.73±1.67 m.s-1(range:3.36-9.52m.s-1). Height, weight, and foot velocity 
predicted 85.6% (SEE=241.10) of the variance in HIC15 (p=0.001, f2=5.90)and  of these 
predictors FVEL was statistically significant(p=0.019). 

gabefife@gmail.com
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Conclusions: The TK is of concern because it is the most common technique and 

most common cause of concussion in TKD as well as having a high RLA and HIC15 
(Kim, 1998; Koh and Cassidy, 2004).  Prevention of concussion in TKD should focus 
on employing qualified medical personnel, injury monitoring, and safer equipment.  
Additionally, TKD governing bodies should follow the most recent recommendations 
set out by the International Conference on Concussion in Sport (McCrory et al., 2008)

Key words: Taekwondo, concussion, turning kick, resultant linear acceleration, head 
injury criterion
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Classification and kinematics analysis of Taekwondo kicks

Young Kwan Kim, Yoon Hyuk Kim

Kyung Hee University, Korea
 
2

Purpose: Taekwondo kicks are mainly created by diverse joint motions of hip with 

knee and ankle joint motion. Since hip and knee joints primarily contributed to the 
trajectory of the kicking foot, kicking velocity, and kicking power, the purpose of the 
study was to investigate biomechanical characteristics of eight different Taekwondo 
kicks and to categorize them by the newly defined index of coordination of hip and 
knee joint motions. 

Basic procedures: Twelve elite male Taekwondo athletes (age: 20.4±8.4 years, 

mass: 71.9±8.4 kg, and height: 1.80±0.04 m) participated in this study and performed 
eight different Taekwondo kicks as fast as possible when they received an external 
impulse signal for kicking. The external impulse signal was the flashing of a light 
emitting diode (LED) next to the designated target. Eight different kicks were the front 
kick (FR), roundhouse kick (RH), side kick (SD), pushing kick (PU), back kick (BA), 
turning-back kick (TB), Thrashing kick (TH), and downward kick (DW). Kicking motions 
of the whole body were captured by six high speed motion tracking cameras (Hawks®, 
Motion Analysis System, Santa Rosa, CA, USA) with sampling rate of 200 Hz. Kinematic 
variables such as the response time (on-set of a LED flashing to the impact of the foot 
on the target), peak kicking velocity, impact kicking velocity, and impact momentum 
of the kicking leg were calculated. In addition, the index of inter-joint coordination 
(IIC), defined by the dot product of normalized hip angular velocity and normalized 
knee angular velocity, was investigated and applied to eight different kicks in order 
to group them into similar types of kicks. One way repeated measures analysis of 

ykkim01@khu.ac.kr
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variance (ANOVA) and Bonferroni’s multiple comparisons were applied to test 
differences in kinematic variables between classified groups.

 

Main findings: Eight different kicks were classified into three typical types of kick. 

The group I, called ‘throw-like kicks’, were the front kick, roundhouse kick, and pushing 
kick in terms of inter-joint coordination of hip and knee joint. This type of kick showed 
the fastest response time from the onset of an external signal for kicking and was 
characterized by same direction of joint motions of hip and knee. Also, there was a 
sequential order of segmental rotation from the proximal to distal segment (e.g., trunk, 
thigh, and shank rotations) to maximize the foot kicking velocity. The second type 
of kicks was ‘push-like kicks’, including the side kick and back kick. It was characterized 
by simultaneous segmental rotations between hip and knee joints and the direction 
of their motions was opposite to each other, which was used for high force generating 
joint motions (e.g., vertical jump and sit-to-stand motions). The third type of kicks 
was ‘throw-push continuum’ and was characterized by the slowest response time due 
to the complexity of hip and knee coordination. However, this type of kicks showed 
the largest impact momentum of the kicking leg, implying that it has the potential 
to give higher impact energy on the target. Therefore, the turning-back kick and 
thrashing kick were frequently used to knock an opponent down during Taekwondo 
sparring in competition. 
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Figure 1. Time-transient profiles of joint angles of the hip and knee for the eight 
different kicks. The normalized time started from the toe-off and ended 
with the impact of the foot on the target. Each thick line shows averaged 
joint angles across all subjects. The upper and lower lines indicate one 
standard deviation. The thick and solid line was the mean angle of knee 
joint and the think and dotted line was the mean angle of hip joint.
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 Kick
Response   
time (s)

Peak   
kicking 
velocity 
(m･s-1)

Normalized   
time at peak 

kicking velocity 
(%)

Impact   
kicking 
velocity 
(m･s-1)

Impact   hip 
angle (°)

Impact   
knee angle 

(°)

Impact   
momentum 

of the 
kicking leg 
(kg･ m･s-1)

Group I

FR 0.70±0.07 14.1±1.3 84.7±2.7 10.5±1.6 52.3±5.0 24.5±8.4 14.9±2.1

RH 0.71±0.08 14.7±1.3 84.3±1.8 10.6±1.6 40.6±11.9 28.9±9.3 15.5±2.0

PU 0.71±0.09 10.0±1.3 77.3±4.6 6.5±0.9 61.4±9.4 38.8±15.6 14.4±2.0

Mean 0.71±0.07 12.9±1.1 82.1±2.2 9.2±1.2 51.4±6.8 30.7±9.4 15.0±2.0

Group II

SD 0.77±0.10 9.1±1.2 77.0±6.5 5.6±1.0 33.5±18.1 48.4±19.6 15.1±2.7

BA 0.75±0.08 11.5±1.0 58.4±4.9 6.2±1.6 -1.3±13.0 76.2±23.1 13.0±1.8

Mean 0.76±0.09 10.3±1.0 67.7±4.5 5.9±1.1 16.1±12.9 62.3±14.9 14.0±2.2

Group III

TH 0.90±0.12 9.9±1.3 64.1±9.8 5.7±1.7 58.0±15.3 5.4±19.7 18.2±3.0

TB 0.84±0.11 11.4±1.2 62.3±13 9.7±1.7 2.7±11.8 15.4±14.7 18.3±2.9

DW 0.86±0.10 10.2±0.9 58.4±4.9 5.9±2.2 16.4±16.9 17.5±18.5 17.2±2.9

Mean 0.87±0.09 10.5±0.9 60.1±4.6 7.1±1.4 25.7±8.9 12.5±15.1 17.9±2.9

P Group comparison <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Figure 2. Time-transient index of inter-joint coordination for the eight
different kicks. FR=front kick, RH=roundhouse kick, PU = 
pushing kick, SD = side kick, BA = back kick, TB = turning-back
kick, TH = thrashing kick, and DW = downward kick.

Table 1. Comparison of kinematic variables in different types of Taekwondo kicks (mean±s)
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Conclusions: Eight different Taekwondo kicks were classified into three different 

types according to inter-joint coordination of hip and knee. The throw-like kicks 
(Group I) showed the shortest response time and the fastest kicking velocity. The 
throw-push continuum (Group III) showed the slowest response time but revealed the 
largest impact momentum of the kicking leg. The results of this study would enable 
Taekwondo practitioners and coaches to understand the existence of common patterns 
of inter-joint coordination among different Taekwondo kicks and their biomechanical 
purpose in kicking such velocity, force, or momentum at impact. In addition, it would 
contribute to the fundamental science of human movements utilizing lower limbs.

 
Key words: Taekwondo kicks, inter-joint coordination, response time, kinematics.
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Incidence study of head blows and possible concussions in 2011 

competition Taekwondo following competition rules change
 

Jae Ok Koh1, Jin Bang Yang2

1Daegu Haany University, Korea
2Yong In University, Korea  

  3

Purpose: The purpose of the study was to investigate the frequency of head blows 

and possible concussions following competition rules change for the head blow in 
Taekwondo. 

Basic procedures: A prospective cohort study design was used. Head blows and 

possible concussions were collected by the case definitions of head blow and of possible 
concussions at the 6th Jeju Peace National Taekwondo Championships on January 
22-24, 2011 in Jeju, South Korea. A total of 206 female high school athletes from 
43teams participated in this tournament. The age ranged from 16 to 18 years (±1). 
The tournament director was first contacted and informed about the nature of the 
study. Once permission was obtained from the director, the video cameras (6) and 
recorders (12 persons) were set at each ringside before the tournament begins. All 
matches except for the day-first matches were recorded due to the tournament 
procedure problems of the host organization. These video were studied such that every 
head blow was identified and scrutinized in detail using a coding sheet. The movements 
of both combatants were included and a full description of head blow events leading 
up to and following head impact could be characterized. The coding sheet that included 
all of the potential situations and mechanisms and techniques for both fighters was 
produced. The coding sheet contained color of the protector, height difference, kicking 
techniques, fighting types, stance, attempted blocking maneuvers, anatomic impact 
site, signs of any post-head impact (i.e., stunned, falling, gait problems, off-stance), 
the presence of a double or multiple impact cases, point, rounds, weight division, and 

bosintangcanada@hanmail.net
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results of the head blow match. The videos were reviewed in both slow motion and 
normal speed as many times as required by the analyzer to feel confident in coding 
decisions. To calculate the incidence rate, the basic formula was used: (number of head 
blows/ number of athlete exposures) ´ 1,000= number of head blows per number of 
athlete exposures (A-E). One athlete exposure refers to one athlete being exposed to 
the possibility of sustaining an injury. There are always two athletes fighting at the 
same time during one Taekwondo match. 

Main findings: Overall, 392 athlete-exposure data were calculated. Based on the 

definition of head blow, a total of 161 head blows occurred during this tournament. 
The incidence rate of head blow was 411 head blows per 1,000 athlete-exposures. The 
incidence rate of possible concussion was 202 concussions per 1,000 athlete-exposures. 
Table 1 shows the athlete exposures data and the incidence rate of head blow and 
possible concussion.

Among head blow recipients, multi-head blow cases were 63% during one match. 
Bantam weight (27%) has showed the highest frequency of head blows followed by 
welter (24%), feather (11.8%), and middle (7.5%)/heavy (7.5%) weight divisions, 
respectively. No head blows sustained in light-heavy weight (Table 2). All head blows 
involved direct contact to the head region which includes face, jaw, and back/side of 
the head. The most frequent site of head impact was the side of the head (84%). 
Fifty-one percent of the head blow cases did not show any notable physical problems 
after a head impact. The rest of 49% cases have showed falling, off-stance, stunning, or 
gait problem post head impact. However, there was no case for the loss of consciousness. 
The most frequent technique used for the head blows and possible concussions was 
axe kick, followed by roundhouse kick, side kick, respectively (Table 3). 

 
Table 1. The athlete exposures data and the incidence rate of head blow and possible concussion

Number of athletes(no. persons) 206
Number of matches(no. matches) 196
Athlete exposures(A-E)* 392
Head blows(all cases) 161
Possible concussions(all cases) 79
Head blow rate per 100 athletes(%) 49
Head blow rate per 1,000 athlete exposures (A-E) 410.7
Possible concussion rate per 1,000 athlete exposures(A-E) 201.5

* : 196 matches×2 athletes per 1 match=392(A-E)
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Weight   categories Head blows (%) Possible   concussions (%)

Fin 7 (4) 3 (4)
Fly 9 (6) 2 (3)

Bantam 43 (27) 19 (24)
Feather 19 (12) 13 (16)
Light 6 (4) 3 (4)

Welter 39 (24) 17 (22)
L-middle 14 (9) 8 (10)
Middle 12 (7) 9 (11)
L-heavy 0 (0) 0 (0)
Heavy 12 (7) 5(6)
Total 161 (100) 79 (100)

Note: The day-first matches were not included in this study (51 athletes: Fin-19, Fly-21, and 
L-heavy-11).

Techniques Head blows (%) Possible   concussions (%)

Axe 74 (46) 42 (53)
Roundhouse 66 (41) 28 (35)

Spinning 6 (4) 5 (6)
Back 4 (2) 2 (3)
Side 11 (7) 2 (3)
Total 161 (100) 79 (100)

Table 2. Frequency of head blows and possible concussions by weight divisions 

 
Table 3. Frequency of head blows and possible concussions by kicking techniques 

 

Conclusions: The frequency of head blows was very high. Also, the incidence of 

possible concussion was dramatically increased following competition rules change on 
the differential points for the head blow in Taekwondo. For the safety reason to prevent 
or reduce a significant head blow resulted in concussions, athletes should practice 
blocking or invasive movement training in their practices. Moreover, competition rules 
change on a head blow should be considered. 

 
Key words: head blows, possible concussion, competition, Taekwondo, video analysis.
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Etiology and incidence of sport-related facial fractures and 

treatment of maxillofacial trauma 

Kang Min Ahn

University of Ulsan, Asan medical center, Seoul, Korea

General affairs, Korean sports dentistry, Korea 
4

Purpose: Sport-related injuries of the maxillofacial area are increasing because of 

the large number of people who engage in sporting and outdoor activities. A sports 
dentistry specialty has been established in which preventive and therapeutic 
interventions for injuries resulting from participation in sports are being investigated 
in maxillofacial area. The purpose of this study was to analyze demographic patterns 
(age, sex), site of facial fractures and, more particularly, causes of sports-related 
injuries (sports, types of impact) and its treatment.

 

Basic procedures: A retrospective study was used for all patients admitted to the 

department of oral and maxillofacial surgery, Asan medical center, Korea from March 
2006 to 2011. The records were evaluated for the following data: age, sex, site of 
fracture and cause of injury (type of sport and circumstances) and treatment. 

 

Main findings: In the 6-year period of this study, 212 patients were underwent 

operation due to maxillofacial trauma. Among them, 41 patients were treated for facial 
fractures which occurred during sports activities. They represented 19.3% of all 
maxillofacial fractures treated at Asan medical center. The mean age of the patients 
was 30.2 years (range 10–67 years). The group consisted of 34 men (82.9%) and 7 
women (17.1%) and the ratio of males to females was 4.9:1. Totla 52 sites were 
fractured and among them, the mandibular fracture was the most common with 16 
cases (30.8%). Fractures of the zygomatico-maxillary complex occurred in 14 cases 
(26.9%), nasal bone in 9 cases (17.3%), maxilla in 6 cases (11.5%) , orbital 

ahnkangmin@hanmail.net
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bone(blow-out fracture)  in 4 cases (7.7%) and zygomatic arch in 3 cases (5.8%) of 
cases. (Table. 1) The facial fractures of these 41 patients were attributed to 
participation in 8 different sports. The incidence of fracture was most common in 
biking (29.3%), followed by soccer (21.4%) and martial arts. 

Figure 1. The causes of Maxillofacial Fractures

Table 1. Incidence of sports-related fractures

Frature n (%)
Mandible 16 (30.8)
Zygomatico-maxillary complex 14 (26.9)
Nasal bone 9 (17.3)
Maxilla 6 (11.5)
Zygomatic arch 3 (5.8)
Orbital wall 4 (7.7)

Conclusions: Sports-related traum is increasing in incidence and proper protection 

of the maxillofacial area is mandatory. The helmet, mouth guard and other protective 
measures must be prepared before sports and outdoor activity. Maxillofacial trauma 
patients must be treated in the special care clinic including oral and maxillofacial 
surgeon to obtain successful results. 

Key words: sports-related fracture, maxillofacial area, facial bone fracture, etiology, 
mouth guard
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The role of pivot leg's stiffness in Taekwondo kicking

Raul Landeo 

 Austalian Catheolic University, Australia
5

Purpose: The purpose of this study was to evaluate the stiffness levels in the pivot 

leg during Taekwondo kicking and the role this plays in the execution of kicking 
techniques . 

Basic Procedures: A sample of convenience of 13 elite male Taekwondo athletes 

aged 20(4) participated in this study. Participants executed a five repetition set of; 
stepping turning kick (gamya dollyo chagi), and a sliding motion followed by a turning 
kick (mee keul myu dollyo chagi) to a standard kicking shield. Ground reaction forces 
data from the pivot foot were collected using an AMTI (600Hz) ground mounted force 
plate.  Position data of spherical markers mounted on the pivot and kicking limbs 
(Vicon lower limb marker set) were simultaneously obtained using six MX 20 3-D 
cameras (Nexus).  

Main findings: Stiffness levels in Taekwondo are comparable to those previously 

reported in the literature. Higher levels of leg stiffness have been found to be associated 
with higher kicking velocities (r=0.97). Ankle stiffness has a greater impact to kicking 
velocity than knee and hip stiffness. 

Conclusions: training in Taekwondo should seek to increase levels of leg stiffness 

to maximize kicking velocity.

Key words : kicking, velocity, elastic energy

Raul.Landeo@acu.edu.au



208 AcademicSessionⅣTKDRehabilitation&Biomechanics

Introduction

Human lower limbs are continuously subjected to external loading during activities 
of daily live such as walking, running, jumping and hoping (Hamilton et. al., 2008). 
These external loads have the potential to cause injury if exceeding certain thresholds 
or if the musculoskeletal profiles of the individuals are weakened (Dvir, 2000). One 
of the mechanisms to arrest the effects of external loading applied to the lower limbs 
is to flex the hip, knee and ankle joints in order to increase the contact time and hence 
reduce the impact force (Winter, 2009). In spite of this, athletes in the long and high 
jump events for instance limit the degree of joint flexion prior take-off. This lower 
limb stiffness, the ratio between external loading and joint flexion, have been shown 
to be of benefit to such athletes, as well as to those wanting to maximize the energy 
return during ground contact and to increase power output and efficiency (Kuitunen, 
et al., 2007; Butler, Crowell, & Davis, 2003). It is conceivable that Taekwondo athletes 
seek to maximise the kicking foot take-off velocity during kicking as this would result 
in an overall greater kicking velocity and less kicking time. High levels of leg stiffness 
on the pivot leg are therefore expected to be exhibited by Taekwondo athletes as these  
i) provide a firm base of support  and ii) ensures generation  and return of optimal 
levels of energy at foot take-off. The review of the current literature reveals that such 
information is lacking and hence the role that the pivot leg’s stiffness plays in 
Taekwondo kicking is not fully understood. The purpose of this study was to investigate 
the functional role the stiffness of the pivot leg plays in Taekwondo kicking.

Material and Methods

Ethical clearance was obtained from the Australian Catholic University’s human 
research ethics committee prior data collection. A sample of convenience of 13 injury 
free elite male Taekwondo athletes aged 20(4) were recruited to participate in this 
study. Female athletes were excluded from this study on suggestions that changes to 
hormonal levels can influence stiffness levels (Kubo et. al., 2009; Ellin et. al., 2005; 
Miller, et. al., 2005).  Participants executed a five repetition set of; stepping turning 
kick (gamya dollyo chagi), and a sliding motion followed by a turning kick (mee keul 
myu dollyo chagi) to a standard Kwon ® kicking shield.  Position data of spherical 
markers mounted on the pivot and kicking limbs in accordance to the Gait lower limb 
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marker set (Vicon Nexus, Oxford, UK) were obtained using six MX 20 3-D cameras 
(Vicon Nexus, Oxford, UK) sampling at 378 Hz. Ground reaction force data from the 
pivot foot were collected using an AMTI (600Hz) ground mounted force plate. Video 
and GRF signals were collected by a Giganet synchronisation box. Raw marker’s position 
data were filtered using a 4th order Butterworth digital filter. Cut-off frequencies were 
determined for each marker using a residual analysis procedure as described in Winter 
(2009). Filtered data were used as inputs to calculate peak ankle linear velocity (pV) 

of the kicking leg using a routine written in Matlab®.

Joint stiffness for the hip, knee and ankle of pivot leg prior to kicking foot take off 
were calculated following Fairley et. al. (2010) procedures from the formula:

jointstiff. =∆
∆


where : 
∆ = change in joint moment
∆ = change in joint angle

Joint stiffness data were calculated for the eccentric phase of the pivot foot landing 
prior to kicking execution. The eccentric phase was defined to start at first ground 
contact of the pivot foot and to end when the antero-posterior ground reaction force 
shifted from negative to positive.  

Timing of maximum flexion for the hip, knee and ankle joints were recorded and 
compared to that of the shift from negative (braking) to positive (propulsive) ground 
reaction forces along the antero-posterior component. 

Test for normality and outliers screening were conducted before any statistical 
analyses were conducted. For all statistical analyses SPSS 18.0 statistical software (SPSS, 
Inc. Chicago, IL, USA) was used. Significance was set at p≤0.05 for all analyses.

Results

Student T- test for significant differences between the timings of maximum joint 
flexion and the shift from breaking to propulsive antero-posterior ground reaction 
force were conducted for the Hip (p=0.80), knee (p=0.82) and ankle (p=0.97) joints 
during the execution of the stepping turning kick and the Hip (p=0.78), knee (p=0.81) 
and ankle (p=0.93) joints during the execution of the sliding turning kick. The evidence 
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suggests that the end of the eccentric phase, foot planting on the ground prior kicking, 
can be viewed as a single stage event of the kicking action where the maximum flexion 
of all joints occurred simultaneously and in sychronisity to the vertical aligning of 
the participant’s center of mass and ground reaction forces. Although no myoelectrical 
data were obtained it is plausible to suggest that simultaneous activity of hip, knee 
and ankle joints flexor and extensor muscles groups allowed for increased levels of 
lower limb stiffness. This is in contrast to landing during vertical jump; where joint 
flexions follow a proximal to distal sequencing (Zhang et. al., 2000) in order to dissipate 
energy.

 
Table 1. Mean (SD) joint stiffness data for the hip, knee and ankle joints and ankle peak 

linear velocities during stepping and sliding turning kicks 

 Stepping kick Sliding Kick

Hip (N.m.rad-1) 228(57) 255(88)
Knee (N.m.rad-1) 262(62) 212(63)
Ankle (N.m.rad-1) 511(114) 553(158)
pV (m.s-1) 14.46(1) 15.59(1)

 
Table one presents the mean and standard deviation data of the hip, knee and ankle 

joint stiffness as well as the peak ankle linear velocity from the execution of a stepping 
and sliding turning kicks. Significantly different (p =0.00) kicking velocities were 
observed between the execution of sliding and stepping turning kicks. No segmental 
kinematic data were analysed in this study, based on the mean scores of joint stiffness 
however, it is believed that these increased peak ankle linear velocity arises from joint 
stiffness differences between the two kicks. These differences in joint stiffness were 
found to be significant for the knee (p = 0.00) and ankle joints (p < 0.05) while the 
levels of hip joint stiffness did not differ between kicks (p = 0.81).  This suggests that 
the activity around the hip joint remains invariant during the execution of these two 
kicks, while the agonist-antagonist activity about the knee and ankle joint vary between 
the two kicks, and thus the muscle function adaptation to respond to the different 
demands imposed by the execution of these two kicks occur at these joints.

High correlations between joint stiffness and peak kicking velocity were found for 
the sliding and stepping kicks for the ankle (r = 0.97; 0.88), the knee (r = 0.85; 0.86) 
and the ankle (r = 0.85; 0.84) joints. These correlations highlight the importance of 
high levels of joint stiffness on  the pivot leg prior kicking and that these is of particular 
importance about the ankle joint as it influences the most on the subsequent peak 
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kicking velocity.  
From the available data it becomes apparent that the stiffness levels attained by 

Taekwondo athletes are comparable to those previously reported in the literature 
(Farley et. al., 2009) from which it can be suggested that common training methods 
to increase  these traits should also be adopted by Taekwondo athletes. Similarly, that 
the mechanisms by which stiffness is modulated and regulated would be expect to be 
similar as those of other athletic populations.

Conclusions

It has been previously demonstrated (Binder-Macleod, et. al., 1998; Bushnell, et. al., 
2007) that training induces muscle adaptation to regulate stiffness and that this 
adaptation is task specific; high power output under maximum intensity or submaximal 
repetitive performance, and given that Taekwondo athletes are subjected to those 
demands in a combat situation training for stiffness should be regimented for a 
competitive Taekwondo athletic population.
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Spatiotemporal characteristics of elite performance: A single subject 

pilot study of the ‘slip-back’ turning kick 

 

Cook, D., James, D., Grieves, C.

London South Bank University, United Kingdom

 
6

Purpose: The purpose of the study was to assess the spatiotemporal characteristics 

of bilateral performance in a common counter technique in sport Taekwondo. The 
present study serves as a pilot for future work.

Basic procedures: An international male kyorugi athlete was used for the study 

(age: 25 years, weight: 70kg, height: 1.71m, category: -68kg, featherweight). Twelve 
counter back leg turning kicks were performed across four conditions - orthodox and 
southpaw stance, self-initiated counter (static target) and dynamic counter (response 
to an attacking target). The target comprised of an experienced Taekwondo coach 
wearing a Daedo PSS to ensure all kicks corresponded to scoring techniques based on 
WTF recommended impact thresholds. All kicks were initiated by a backwards 
movement of the whole body (termed ‘slip-back’).

Three-dimensional kinematic data were captured using an eight camera motion 
analysis system (Oqus 3-series, Qualisys, Sweden) sampling at 250Hz. The 3D pose of 
the lower extremity (pelvis, L/R Thigh, L/R Shank, L/R Foot) was reconstructed by 
tracking the trajectories of 28 retro-reflective markers (12mm diameter) mounted in 
accordance with Collins et al.(2009) with slight modification to the CAST of the foot 
segments. A further 10 markers were placed on anatomical landmarks (Collins et al., 
2009) for static calibration in order to define the segment coordinate system.

Kinematic data were processed in Visual 3D™ (C-Motion Inc., Germantown, USA). 
Marker histories were smoothed with a fourth-order, 15Hz low-pass Butterworth filter. 

cookdp@lsbu.ac.uk
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A proximal anatomical frame of reference was implemented in defining each segment 
coordinate system using a right-handed orthogonal Cardan (X,Y,Z) sequence of rotations. 
The 6 degree of freedom market set employed a coda pelvis  to define hip joint centres. 

Spatiotemporal data pertinent to distance and timing of performing the movement 
technique was analysed by way of the resultant vector between the centre of mass 
of each foot (and its contact with the hoegul where necessary). Sagittal plane knee 
kinematics was time normalised to 101 data points in relation to the whole body centre 
of mass trajectory of the subject at its lowest point immediately prior to and following 
the movement technique. The coefficient of cross-correlation (CCC) (Li & Caldwell, 
1999), a robust statistical measure of temporal changes between two waveforms was 
identified by comparing the knee joint profiles of the kicking and non-kicking leg in 
both orthodox and southpaw stance. Data were interpolated to 501 data points to 
increase the resolution for detection of a phase shift.

Main findings: An earlier phase shift was evident for the sagittal plane knee angle 

in the orthodox stance for all performance parameters (1%-5% dynamic & 2.2%-3.2% 
self-initiated movement sequence). Associated waveforms for the dynamic slip-back 
indicated a high degree of similarity (r≥0.93) between stances. However, much weaker 
similarity was found for the pick-up and push/stability parameters in the self-initiated 
condition  (r=0.84 and r=0.83 respectively, refer to Figures 1 and 2).

Figure 1. Dynamic input orthodox (black) v southpaw (grey) left sagittal plane knee kinematics for 

the rear leg pick-up (A), rear leg propulsion (B) and front leg push/stability (C). Phase shift 

(%) and CCC (A, B, C respectively): 1% (r = 0.98), 5% (r = 0.96) & 2.6% (r = 0.93).
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Figure 2. Self-initiated orthodox (black) v southpaw (grey) sagittal plane knee kinematics for the rear

leg pick-up (A), rear leg propulsion (B) and front leg push/stability (C). Phase shift (%) and

CCCvalue(A, B, Crespectively):2.2 %(r=0.84), 3.2%(r=0.98) & 3%(r=0.83)

 

 
Orthodox stance length was more consistent pre- and post- slip-back, however both 

stance lengths were considerably reduced post slip-back with dynamic input (23% 
orthodox, 24% southpaw, Table 1). The dynamic southpaw stance illustrated the 
greatest lag between back foot and front foot timings (0.11±0.03s pick up/push off; 
0.065±0.04s back/front landing, Table 1). 

 
Table 1. Mean±SD Spatiotemporal variables pre- and post-slip back motion in Dynamic 

and Self-initiated conditions (SI)

 Dynamic    SI    
 Orthodox  Southpaw  Orthodox  Southpaw  

 Pre- Post- Pre- Post- Pre- Post- Pre- Post-

Stance Length (m) 0.708±0.023 0.542±0.007 0.732±0.034 0.564±0.060 0.681±0.014 0.701±0.025 0.643±0.684 0.684±0.042

Pick-up/push-off lag (s) 0.089±0.013 n.a. 0.111±0.028 n.a. 0.063±0.022 n.a. 0.084±0.014 n.a.

Back foot/Front foot landing (s) n.a. 0.031±0.012 n.a. 0.065±0.042 n.a. 0.022±0.019 n.a. 0.028±0.014

 
The most consistent timings and quickest drive off the ground into the kick was found 

for the orthodox stance in dynamic condition (dynamic orthodox, 0.173±0.009, 
dynamic southpaw, 0.203±0.036, self-initiated orthodox, 0.213±0.031, self-initiated 
southpaw, 0.221±0.026, Figure 3).
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Figure 3. Mean±SD time of kicking leg propulsion from back foot landing to back 

foot drive off in dynamic and self-initiated (SI) conditions

Conclusions: The temporal profile associated to the slip-back turning kick indicates 

the pattern alteration associated to bilateral performance. These findings suggest that 
bilateral differences are present in the temporal phasing of the slip-back turning kick 
and for an elite player knee angle has increased bilateral symmetry in the more 
competitive environment. In addition, the findings indicate that attention should be 
directed at the consistency of landing in the slip back motion and the subsequent 
propulsive motion from rear foot contact to drive off the ground. 

All the kicks analyzed were scoring techniques and as such the findings lend 
themselves to the notion that the dynamic environment underpinning Taekwondo 
game-play may facilitate the need to be able to achieve the same outcome through 
slightly variant movement sequences. Therefore, coaches should consider the temporal 
patterning of performance characteristics as well as the occurrence of discrete events, 
which inherently overlook the emergent patterns of co-ordinated performance. At an 
elite level the coach must seek to understand the complex interaction of movement 
dynamics in order to find the small adjustments that may result in more successful 
game-play. Further evidence is required to validate conclusions relative to additional 
kinematic and spatiotemporal variables and specific Kyorugi populations.

 
Key words: slip-back, spatiotemporal, phase shift, knee angle
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Effect of occlusal splint on increase of appendage muscle strength
 

Richard Leesungbok, Su Jin Ahn, Suk Won Lee
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7

Purpose: In this experiment, the authors tried to study the effects of increases in 

occlusal vertical dimension on the appendage muscle strength. The dimension was 
increased from an intercuspal position (ICP) of the mandible and the experiment was 
conducted on the same subjects as the former experiment using the same method. 

Basic procedures: For this study, ten male athletes in a mean age of 23 who joined 

the former study were selected. All the subjects had a complete or almost complete 
set of natural teeth and reported no subjective symptoms of temporomandibular disorder.

Upper and lower casts were mounted on a semi-adjustable articulator in the 
intercuspal position and a point was marked on the attached gingival area between 
the right canine and the right first premolar in each upper and lower cast. From the 
mark, the occlusal vertical dimension was increased by 2mm, 3.5mm and 5mm. Then 
ten maxillary type occlusal splints for each of the dimension were fabricated with heat 
curing clear acrylic resin(Table 1).

Including the intercuspal position, the three kinds of occlusal splints were inserted 
in the mouths of the subjects. Then isokinetic muscle strength of seven parts of the 
subjects, shoulder, knee, ankle, wrist, forearm, elbow and hip was measured with the 
CYBEX 6000 SYSTEM (Lumex, NewYork, USA)(Fig. 1,2).

Main findings

The results were as follows(Table 2)

1. The highest mean value in muscular strength was shown with 2mm-increased 
vertical dimension.
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2. The muscle strength for the internal/external rotation of the shoulder and knee, 
the plantarflexion of the ankle, the flexion of the elbow, and the flexion and 
extension of the hip was significantly higher at increased occlusal vertical 
dimension positions than that at the intercuspal position (p<0.05).

Table 1. Examination Schedle

Conclusions: According to a recent research that the increase in occlusal vertical 

dimension increases the appendage muscle strength, occlusal splints were made by 
increasing the occlusal vertical dimension "from the centric relation" position of the 
mandible.

Whether the occlusal vertical dimension was increased from the centric relation 
position or from the intercuspal position, occlusal splints had an effect on the increase 
of isokinetic muscle strength when the amount of increase in the vertical dimension was within 
the right range of the habitual arc of closure.
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Table 2. Mean values and increase rate of musde strenght at each VD

Key words: sports dentistry, intercuspal position, occlusal splint, occlusal vertical 
dimension(VD), appendage muscle strength
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Human musculoskeletal modeling and biomechanical simulation for 

Taekwondo research 
 

Yoon Hyuk Kim

Kyung Hee University, Korea
 8

Purpose: The concept of the virtual human aims to describe the integrated system 

that can understand the human physiology by providing anatomically accurate 
geometry and material properties simulation with human-like environmental 
simulation. This concept contains from molecular scale to the organ and system scales. 
Recently, the advance of engineering technologies such as high-computing, computer 
graphic modeling and simulation, and numerical analysis, can provide the ability of 
virtual human modeling and biomechanical simulations. In this paper, the 
development of a virtual Korean musculoskeletal model and application to the 
biomechanical research are presented.  First, computer graphic and biomechanical 
modeling technologies from medical images were introduced. Then, motion analysis 
and simulation applications were presented. The presented modeling and simulation 
technologies could be useful to understand the biomechanical principles of Taekwondo 
motions and enhance current Taekwondo techniques for the improvement of 
Taekwondo principles.  

Basic procedures: To develop a graphic model of skeleton which contains medical 

and engineering information, high density computer tomography (CT) images are 
reconstructed using two methods. First is a boundary edge detection method with 
image staking method which is extracting the boundary curve of each image by 
black-and-white level setting, staking the two curves to obtain the surface, and filling 
the surface to generate the solid model.  The second is so called a voxel method which 
is generating the hexagonal solid element between the two surfaces. Using the second 
method with micro-CT images, we can obtain the micro trabecular structure of the 

yoonhkim@khu.ac.kr



222 AcademicSessionⅣTKDRehabilitation&Biomechanics

bone.  In addition, using the image density of each element, mechanical material 
properties of the element, such as the elastic modulus or the Poisson’s ration, can be 
obtained by experimental relation between the bone mineral density and CT number. 
These estimated material properties are used for carious numerical analysis such as 
the finite element analysis. In order to develop the muscle model, there are two 
approaches have been used.  In the first approach, the centroids of the attached and 
origin area of each muscle were defined as points, and then these two points were 
connected by piece-wise linear lines or rapping curves to represent the line of muscle 
force and moment arm bone. In the other approach, the full solid model of the muscle 
can be reconstructed using MR images. The muscle line approach has been widely used 
for the dynamics analysis, and the solid modeling approach has been used for the 
finite element analysis of the soft tissue. In addition to muscle model, ligament and 
cartilage model can be defined as nonlinear elastic springs and poro-visco-elastic solid 
materials, respectively.

Main findings: <Figure 1> shows the computer graphic simulation of tennis play 

using the developed musculoskeletal model of a Korean male. First, we captured the 
kinematic motion of a male subject using the motion capture system (HawkⓇ, Motion 
analysis Inc., USA). Second, the scaled the all bone segments of the musculoskeletal 
model fitted to the subject size. Then, the kinematic motion data was modified and 
inserted to the graphic model to generate the motion. Next, the necessary inverse 
kinematics analysis was performed to calculate the joint torques and muscle forces 
generating the given motion. In <Figure 1>(d) & (e), the whole body musculoskeletal 
models were shown for biomechanical simulation of Sports motion. In <Figure. 2> the 
motion simulations of various types of Taekwondo kicking were presented for 
biomechanical analysis. 

                  (a)                        (b)                       (c)
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                          (d)                      (e)

Figure 1. (a). The CT slices are reconstructed to develop the skeletal model. (b). The solid 
model of the bone are developed using CT images. (c). The finite element model developed 
from the solid graphic model. (d). The whole-body bone and joint model (e). The whole-body 
dynamic model with bones, joints, and muscles 

Figure 2. Motion simulations of Taekwondo kicking using human biomechanical model. A. Roundhouse 

kick, B. Side kick, C. Thrashing kick, D. Turning-back kick, E. Simulation of Taekwondo Kicking
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Conclusions: In this paper, I present the modeling and simulation technologies of 

human musculoskeletal system and applications to the biomechanical researches 
including Taekwondo motion simulation. The potential application area of this model 
is not only biomechanics but also sports, surgical simulation, medical device industry, 
ergonomics, human safety on automotives, and so on. In addition, the model can be 
extended from molecular level to the system organ level. This kind of modeling and 
simulation can contribute research, education, and development. For the improvement 
of the modeling and simulation, there are several technologies and algorithms should 
be improved or newly developed, such as accurate medical image modality, 3-D 
reconstruction, estimating the material properties form the medical images, various 
mechano-biology principles, multi-scale numerical analysis ant so on. In order to solve 
those technical problems, various types of applied mathematics principles have to be 
used.  Finally, the present modeling and simulation techniques can be very useful to 
analyze and enhance the Taekwondo techniques. 
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Studying the amount of prevalent injuries in the ankle, metatarsus, 

the elbow, and introducing appropriate technique for decreasing 

these injuries 

Hojat kazemini
 Islamic Azad University nazarabad branch, Iran

9

Generally every sportsman is familiar with "sport injuries" word even if it passes 
short time from his professional sport. In all around the world federations are generally 
trying to represent their sport field more attractive in order to attract a lot of player, 
coach, judge and advocate by this method, because we can get more material and 
spiritual sources. 

Decreasing the amount of injuries related to each field can affect on its
becoming more attractive for spectators and advocates and increasing championship 

lifetime for players and additionally rising the judges' and coaches' performance. 
In a research by the title of "Studying the amount of prevalence and some reasons 

of the created injuries in Taekwondo elite men", most of the fractures of the under 
organ are related to the fracture of the ankle bones, metatarsal bones and the toes 
that its most important reason is striking the player's hit at the opponent's elbow bone 
in Up Chagi hits and also the defense of the opponent in matches and exercises.

In this paper researcher tries to minimize this prevalent injury in Taekwondo by 
giving a logical technique based on the accomplished researches and modern science 
of the world in order that the amount of the created injuries to athletes be reduced. 
He also intends to maximize the safety percentage of this sport field. And by this way 
he noticeably wants to increase the technical quality of Taekwondo.

According to our proposal the new facility is used in exercises and matches that it 
causes injury decrease for our and our opponent. Using this facility can be placed in 
one direction with the essence of sport that it is keeping our opponent's health and ours.

As you know, the available forearm-guards cover the terminal part of the wrist to 
the terminal part of the forearm that to a large extent it can help to reduce the injuries 
due to striking at the forearm.

mkazemi@cmcc.ca
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It is offered for Taekwondo athletes providing and using the forearm-guards that 
a flexible segment has been added to the terminal part of the available forearm-guards. 
It completely will cover the surface of the terminal projection of the forearm (elbow).

Its flexibility must be in the manner; hand completely from the elbow joint easily 
does the act of contraction and extension (bending and opening), its end part also 
should completely cover the surface of the biceps and triceps of the arm. The kind 
of the applied flexible segment in the elbow joint is something like knee-guards of 
volleyball players.

Advantages of the new forearm-guards

1. Considerable decrease of the created injuries at the ankle, metatarsus and the 
toes due to striking to the opponent's elbow (injuries such as: being struck, being 
out of joint and fracture of the foot bones.)

2. Absence of disorder in the judges' performance
3. Absence of negative effect on opponents 
4. More strength of the elbow joint versus the hits
5. Creating the stability in the biceps and triceps of the arm for better performance 

of athletes
6. More opponent's tendency to more striking for scoring and rising the average 

of scoring in matches

The cases mentioned above were only one part of the advantages of using the new 
forearm-guards in matches and exercises they were briefly introduced. Decrease of 
cure costs, decrease of wasting the matches and exercises time, increasing the 
championship lifetime, getting better and longer health in sport, introducing 
Taekwondo as a safe field and having high potential for attracting children, teenagers 
and youth in this arena of sport are the other advantages of using the new 
forearm-guards.

It is hoped that by having new look at sport and sport injuries we can take an effective 
step for decreasing the pain and injuries in our athletes and champions.
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The effect of Taekwondo filial educational program 

on young Taekwondo trainees’ filial piety 
 

 Min Jae Koo1, Jae Hun Lee1, Kang Hun Lee2

1Masan University, Korea
2Changwon National University, Korea

 1

Introduction 

 As martial spirit is originally martial art with educational ideology, Taekwondo has 
essentially educational idea by itself. If fighting skills are martial arts, martial spirit 
can let martial arts be one of the means to educate human beings. Thus, it is really 
natural that Taekwondo initially regards its educational value as a really important 
aspect. In Taekwondo training, arts are only means or one of the particular aims. The 
ultimate goal is to accomplish development of human beings' nature. (Yang, 1992) 
These educational connotations of Taekwondo could be directly implied as the term 
of Taekwondo education. 

Taekwondo is martial spiritual sport native to Korea which is based on Korean 
traditional etiquette(Korean Ye) and filialpiety(Korean Hyo). It has its own history and 
tradition as our national sport. Taekwondo spirit that highly respects etiquette and 
embodies justice is national martial teaching, which has carried our people's spirit and 
soul. It provides moderns with self-overcoming chance that targets body training and 
mind cultivating as well. This physical activity also makes us establish philosophy of 
behaviors to effectively adapt to real social life. (Yoo, 2009) 

Filial piety is one of the most essential moralities and cultures which enables human 
beings to become truly human. Confucius told that filial piety is the root idea of every 
behavior and morality. Therefore it can be a beginning of every teaching. Filial piety 
should be understood the fundamental idea of our moral doctrines. The core of the 
filial piety is the spirit of esteem, and also the spirit of the respecting human beings. 

koomj7@masan.ac.kr
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Even if times goes by, filial piety is continually the core of every human behavior. 
Thus, filial piety is regarded as morality that provides us with a way to man's upright 
characters and a method of human relationships. (Son, 1977) As for preceding studies 
between Taekwondo and filial piety, a plenty of studies about filial piety has been 
performed, however, the study between Taekwondo and filial piety is not carried out 
enough. 

In the preceding study of Jung (2005), the extent of kids' filial wills and their filial 
behaviors to their parents actually increased through filial piety education. It not only 
made their quarrels with their friends decrease, but also improved their community 
spirit. They became more considerate to their friends in their actions. Kang (2004), 
Baek (2004) and Jang (2002) gave reports about filial piety education, as well. They 
told children's sense of filial piety improved by filial piety education and we should 
prepare plan to strengthen kids' willpower to perform their filial duties. They agreed 
that the unit of family, school and local community should all mutually communicate 
and cooperate for their filial piety education in the long term. 

Recently domestic and international Taekwondo training gyms emphasized the 
importance of Taekwondo training and filial piety education. Studies involved have 
being done. As for the study of Taekwondo and filial piety, Chae (2008) researched 
the influence on kids' filial piety through Taekwondo training programs for primary 
school students. He analyzed correlation between factors such as personality, morality, 
daily attitude and motives of accomplishment. He mentioned the items of filial aspects 
such as preserving their physical body, mental filial duty, material filial idea, gaining 
fame, appreciating filial piety, social filial duty. He said his educational programs and 
filial piety showed differences of awareness and correlation by their grades and 
training periods. 

The analysis of preceding studies reveals application of instructional program 
involved for filial education, model of instructional procedure, extraction of 
instructional aspects concerning filial idea, making filial piety a way of life, practicing 
plans for filial and respecting education. However, profound research of children's filial 
piety shift through Taekwondo filial education can be demanded. 

Proper Taekwondo education for early age groups should be focused on the 
dimension of not only physical growth but emotional aspects, in other words, 
cultivation of human nature. Thus, interchange of Taekwondo education and filial 
education has a meaningful value. 

As facing Taekwondo in their early childhood and adolescent periods, main age 
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group in Taekwondo gyms usually is a stage that they can think logically about specific 
matters and classify objects around them by specific facts. Consequently, children who 
amount to this phase can divide objects by their rank and get to acquire preserving 
concept of amount, height, and volume of objects. This developmental stage which 
distinctively shows intellectual and social growth has an advantage to promote 
harmonious development between physical and mental levels and accelerate children's 
filial piety for their parents by physical training of Taekwondo filial education. 
Through suggesting a new keyword of daily filial education in Taekwondo training 
which is really common and popular among early age groups as a daily sport, the value 
of Taekwondo education can be heightened. With filial educational programs as mental 
training dimension instead of just a place for simple physical activities or plays, 
Taekwondo gym will become an educational studio for cultivating children's 
fundamental upright nature. 

This study is to find out how Taekwondo filial education influences children's filial 
actions in their daily life. Thus, it deals with the effects of Taekowndo filial education 
on children's filial actions. It analyzes parents' and trainees' awareness and the shift 
of them comparing between before and after filial education. This study also mentions 
factors concerned and relative influence of filial education on filial actions. The needs 
and objectives of this study are, accordingly, to offer fundamental data for Taekwondo 
education programs and filial piety in gyms by analyzing the effects of Taekwondo 
filial education on children's filial actions.  

Materials and Methods

Subjects of this study and research tools for collecting data of this study and 
statistical methods used for data analyze to find out how a filial education program 
in Taekwondo training influences kids' filial behaviors are as follows. 

Three Taekwondo gyms that run filial educational programs in Taekwondo training 
course are chosen as a population group of the study among Kyungnam Taekwondo 
gyms. Surveys for 208 persons trainees and their parents were performed. 164 copies 
except 44 persons who didn't answer enough were taken as subjects of this study and 
details of the subjects are as following table 1. 

To find parents' awareness of trainees' filial idea and children's filial actions, more 
appropriate questions to this study basically based on Jung, Jaewha(2005)'s filial 
practicing questionnaires were formed. After reviewing fitness of questions' contents, 
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checking adaptational possibility and revising the materials with validity and reliability 
test, tools of this study can be used. 

For reliability test, Cronbach'a coefficient is used and reliability coefficient for the 
questionnaires is judge very high as shown in table 2. 

Questionnaires to find out trainees' perception for filial actions totally consist of 13 
present tense questions with particular characteristics. For trainees' parents, questions 
concerning trainees' daily aspects and perception of filial actions between before and 
after training are made. Past tense predicate questions are said before the training 
and the same questions are ready after training with present tense. For trainees' 
questionnaires, they answered by themselves. For the younger trainees in their 
kindergarten or low grade of primary school, they answered to their parents after 
listening to questions. Parents directly answered to same items related to parents' 
perception by comparing their kids' daily aspects before and after their training. 

Questions are answered by Likert 5 standards(5:really yes~ 1: never) to compare 
average level as dividing before and after. The questionnaires lastly contain questions 
for finding fundamental backgrounds of the subjects of this study such as their sex, 
grade and training periods. 

This study tries to prove how practicing filial educational programs in Taekwondo 
training influence kids' filial actions in their daily life. The procedure of this study 
consists of dividing trainees by their training periods; less than 6 months, 7 months 
to 1 year and 1 year to 2 years. It is for the analysis on trainees' own awareness. 
Afterwards, frequency analysis is done for trainees' own filial awareness in their daily 
life after receiving filial educational program. So as to analyze trainees' parent 
awareness, they were made to e-compare their kids' daily aspects before and after 
Taekwondo educational program. Consequently differences were examined by trainees' 
training periods and times of measurement. 

By analyzing the needs, objective, background, exploration of preceding studies and 
actual aspects concerning this study, practicing program of filial actions within 
Taekwondo training are created. Training tasks in order to make filial piety a way of 
life were made as follows and conducted. 

As filial piety is originally formed between parents and their children, it needs to 
be naturally fulfilled in their mutual direct actions. (Jung, Jaewha, 2005). Therefore, 
this study made filial practicing programs by revising actual programs through 
Taekwondo training based on Jung, Jaewha's projects instructed it in conjunction with 
home education. For example, there are filial greeting when entering Taekwondo gyms 
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as one of the methods of developing their filial piety through practicing filial 
actions:creating and applying rules of Taekwondo filial duty, filial experience activity, 
washing their parents' feet, sharing letter conversation with love, exchanging 
compliment relay, presentation for praising their parents, production and application 
of a compliment calendar, conducting meditation program and prizing for filial 
trainees, etc. 

Data collected for this study are processed with SAS 9.0 statistic program. To find 
out trainees and their parents' awareness for Taekwondo filial education, frequency 
analysis were proceeded so as to see response frequency and percentage for each 
question of the questionnaires. correspondence sample t-test to prove difference 
between before and after training duality variate analysis by repeating analysis were 
performed for identifying parents' awareness shift for Taekwondo filial education 

Results

 This study researched trainees' awareness for Taekwondo filial education, children's 
daily aspects and their parents' awareness shift before and after the training. It is to 
find out impact of Taekwondo filial education through examining differences between 
before and after Taekwondo training. 

Totally 13 questions are made up for trainees who received Taekwondo filial 
education. That is how trainees recognize filial behaviors in their daily after training. 
It includes details such as going out after their parents' permission, greeting to seniors, 
practicing filial actions, keeping their health and adjusting their physical state, etc. 
Frequency analysis of response frequency and percentage for each question in 
questionnaire were conducted and the results are shown Table 3. 

After analyzing parents' awareness of their kids' filial actions in their daily life before 
and after Taekwondo filial education, frequency by questions is shown in Table 4. They 
esteemed generally their kids' filial piety after Taekwondo training. 

Averages and standard deviations by training periods concerning filial practicing 
in their daily lives in the perspective of their parents are shown to Table 5. 

Table 6 showed dual variate analysis of parents' awareness by training periods and 
times. After repeated measures, meaningful difference are not shown by training 
periods, however significant difference are revealed by stage. (p<.0001) In addition, 
relational effects are admitted from the result of more large figures after training 
through post examination for finding causes of relational effects. Parents' awareness 
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to their kids' daily aspects are shown in Figure 1. 
The aim of this study is to objectively prove how filial education programs in 

Taekwondo training influence kids' filial piety. The result of this study and comparison 
between the outcomes of related studies can discuss how Taekwondo filial educational 
program can affect trainees' filial piety and their parents' awareness shift. 

Trainees' positive answers are much shown compared with questions for their 
parents such as going out after their parents' permission, bowing to their seniors, 
practicing filial actions, keeping their own health, adjusting their physical wellness, 
facing their seniors with bright complexion, helping their parents, arranging their 
personals, joining in home cleaning, practicing filial 10 lessons, feeling filial and 
respecting piety, becoming filial sons and daughters. This is because trainees usually 
have low expectance for their daily life compared to their parents. In other words, 
they feel they are practicing filial duty. 

As the item of becoming filial sons and daughters (92.7%) reached the highest 
Taekwondo filial education proves to have an influence on children's filial piety 
development. Moreover, the fact that any negative answers are not shown in the items 
of keeping their health and becoming filial children leads the educational concept that 
filial children should keep them in their health. 

Chae (1994), one of the preceding studies about filial piety extracts characteristics 
of filial behaviors in the curriculum concerned, applies and instructs learning materials 
to teaching-learning model. In detail, he makes and applies recording materials around 
rural native places to enhance filial piety, painting play, 20 theme example cards. 
Furthermore filial programs in school registration period, filial practicing manuals are 
conducted. To satisfy current trend that we should renew meanings of filial piety by 
coping with fading values of it, he extracts the characteristics of filial behaviors to 
stimulate filial piety by practicing programs like piling filial sons and daughters' 
towers, making Hibiscus syriacus (Korean national flower) bloom. In consequence, he 
makes out learning materials and adapted actually. He gets to seek for intensified 
practicing scheme of filial norms and presents the conclusion that we should develop 
filial piety. 

Kim (1994) studied how the development and application of the materials about 
filial duty influence enhancement of filial piety. He developed touching materials about 
filial piety in order to cultivate filial idea, stimulated internal motives of filial actions 
and made a play with impressive filial materials. Furthermore, he analyzed, extracted 
and reconstructed related units about filial piety in 4th grade level in primary school. 
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By applying teaching-learning procedure proposal reinserted, he suggested the 
possibility of enhancing filial piety. This study supports the idea that filial education 
in Taekwondo training can strengthen children's filial piety. That is to say, filial piety 
can be defined as one of the activities of thinking and practicing activity in their daily 
life. Accordingly, if earlier Taekwondo training by grafting filial educational programs 
enhances filial piety, the values of Taekwondo can be elevated much more. Naturally 
there is the demands for the development of more systemic and generalize filial 
educational programs. 

The following is the analysis result of trainees' parents awareness before and after 
conducting filial education in Taekwondo training. From mostly positive answers of 
their parents for total 10 questions concerning their kids' filial actions in their daily 
life after training program, Taekwondo filial educational program can be proved to 
have a very positive influence on their filial ideas in their daily life. 

One of the preceding studies about filial actions, Yoo (1977)'s report of instruction 
plans of upright character development by steps concerning loyalty and filial piety 
showed the result of applying mentality development programs to develop children’s 
loyalty and filial piety. In consequence, filial piety could be realized in their daily life. 
Lee (2000) analyzed the influence of the education of seeking family roots on their 
filial habituation. Domestic ethic instruction and seeking their own roots aroused 
consideration of internal self and interests for their family. It is connected to 
enhancement of filial duty to our parents and filial ideas for seniors. As for the studies 
of making filial piety daily routine with experiential activities, there is a study of 
building up the intention of filial practicing through conducting self-leading filial 
experience programs. (Lee, 2003) To make filial piety a daily routine as the most 
reliable solution in the immoral state of modern society, he made and applied various 
ICT teaching-learning programs, conducted diverse self-leading filial experience 
programs by offering chances of filial experiential activities. He had results that filial 
habituation can be realized by cultivating students' filial practicing will with those 
programs. This study supports the concept that filial experiential activities within 
Taekwondo training also have a meaningful value as kids' filial piety cultivation 
program. 

Some reports focus on making filial duty a way of life through filially good examples. 
There is a study of making filial piety a daily routine through instruction of finding 
filial models around native areas. (Chae, 1994) This study reveals teachers' 
improvement of their teaching-learning approach could make students from their 



236 Poster Session

contents of questionnaire numbers of questions Cronbach'α coefficient

trainees 13 0.825911
parents(before training) 10 0.798945
Parents(after training) 10 0.858294

strong belief for filial piety and build the right concept for filial piety. Not by 
instruction with textbooks but by experiencing rich examples around rural native 
areas, kids can meet dynamic and touching aspects related to our ancestors' traditional 
filial idea and cultivate their practicing will for filial duty. It is usually done through 
field work such as field trip, interview, or reference research. With event activities and 
other appropriate opportunities, creation of mighty needs of filial behaviors is made, 
this study shows. In the study of analyzing filial piety internalization by connecting 
between children and senior citizens(Cha, 1982), the idea of filial piety can be 
proceeded properly through relating kids to senior citizens with implanting the idea 
of respecting seniors and introduction of intensified and supplementary materials. 
Finally, filial concept can definitely be changed by proper filial educational program, 
the study said. This study also revealed filial education through Taekwondo 
educational programs had a positive influence on trainees' filial awareness, in fact. 
Thus, the mood and environments leading to kids' deep filial piety need to be offered 
by filial education with diverse programs. 

Table 1. Characteristics of subjects

factors particular factors
Trainees
(person)

parents(person)
percentage

(%)

Sex
boy 126 126 76.83
girl 38 38 23.17
total 164 164 100

Grade

pre school 11 11 6.70
primary school 1-2 grade 51 51 31.1
primary school 3-4 grade 61 61 37.2
primary school 5-6 grade 41 41 25.00

total 164 164 100

training periods

less than 6 months 51 51 31.1
7months - 1year 34 34 20.73
1year – 2years 79 79 48.17

total 164 164 100

 
Table 2. Analysis of questionnaire reliability
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division never no average yes always total

going out after their 
parents' permission

frequency(person) 0 3 26 53 82 164
percentage(%) 0 1.8 15.9 32.3 50.0 100.0

bowing seniors in 
family 

frequency(person) 1 17 53 60 33 164
percentage(%) .6 10.4 32.3 36.6 20.1 100.0

bowing seniors in 
neighborhood 

frequency(person) 0 9 38 62 55 164
percentage(%) 0 5.5 23.2 37.8 33.5 100.0

practicing filial actions
frequency(person) 0 12 74 56 22 164
percentage(%) 0 7.3 45.1 34.1 13.4 100.0

keeping their health
frequency(person) 0 0 21 56 87 164
percentage(%) 0 0 12.8 34.1 53.0 100.0

adjusting their 
behaviors 

frequency(person) 0 6 51 69 38 164
percentage(%) 0 3.7 31.1 42.1 23.2 100.0

greeting to seniors 
with bright smiles

frequency(person) 1 4 44 65 50 164
percentage(%) .6 2.4 26.8 39.6 30.5 100.0

helping parents
frequency(person) 4 5 60 58 37 164
percentage (%) 2.4 3.0 36.6 35.4 22.6 100.0

arranging their 
personal items

frequency(person) 3 27 55 47 32 164
Percentage (%) 1.8 16.5 33.5 28.7 19.5 100.0

joining cleaning home
frequency(person) 9 22 68 50 15 164
percentage (%) 5.5 13.4 41.5 30.5 9.1 100.0

practicing 10 filial 
actions

frequency(person) 3 24 78 43 16 164
percentage (%) 1.8 14.6 47.6 26.2 9.8 100.0

feeling filial and 
respecting idea

frequency(person) 1 7 56 73 27 164
percentage (%) .6 4.3 34.1 44.5 16.5 100.0

becoming filial sons 
and daughters

Frequency(person) 0 0 12 49 103 164
percentage (%) 0 0 7.3 29.9 62.8 100.0

division
before filial education after filial education

t p
average

standard 
deviation

average
standard 
deviation

bowing seniors in family 3.45 .980 3.95 .838 -7.597 .000
helping parents 3.34 .810 3.82 .761 -8.439 .000
arranging by themselves 
and cleaning 2.80 .978 3.35 .917 -8.510 .000

bowing seniors in 
neighborhood 3.60 .924 4.12 .794 -8.097 .000

sympathizing poor senior 
citizens 3.74 .871 4.12 .746 -7.158 .000

Table 3. Trainees' awareness of filial actions N=164

Table 4. Parents' awareness of trainees' daily filial actions before and after filial education N=164
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going out after their parents' 
permission 3.89 1.009 4.40 .697 -7.461 .000

greeting to seniors with 
bright smiles 3.52 .868 4.19 .788 -9.038 .000

experiences of filial 
education in home 3.58 .767 3.90 .638 -5.770 .000

needs of filial education 4.02 .696 4.38 .639 -6.426 .000
needs of educational plan or 
not about filial education 3.19 .876 3.69 .748 -7.759 .000

division
time of survey

total
before after

M SD M SD M SD

training 
periods

less than 6months 3.60 0.53 3.88 0.45 3.74 0.49
7months~1year 3.34 0.62 3.90 0.46 3.62 0.54
1year~2years 3.52 0.59 4.10 0.42 3.81 0.51
total 3.49 0.58 3.96 0.44 3.72 0.51
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Figure 1. Parents' Awareness Shift with Trainees' Daily Filial Actions 
between before and after Taekwondo Training

Table 5. Average and Standard Deviation of Parent's Awareness with Training Periods 

Table 6. Analysis of Dual Variate of Training Periods and Parents' Awareness with Periods

division DF SS MS F-Value Pr>f

inter group
group(A) 2 1.7908 0.8954 2.16 0.1183
errors(A) 162 67.0661 0.4139   

in group
time of survey(B) 1 16.3475 16.3475 134.68 <.0001
A*B 2 1.4932 0.7466 6.15 0.0027
errors 162 19.6629 0.1213   
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Conclusions

Parents who come across this educational program admit not only the importance 
of Taekwondo education but also the significance of the mental training that teaches 
filial duties through physical activities, this study reveals. Some parents of trainees 
called me they also visited their parents in their hometown after their children’s 
receiving this training program. In conclusion, results of Taekwondo filial educational 
program can be summarized as follows. First of all, as trainees who got the filial 
educational program got to have firm will to become filial sons and daughters in their 
training, Taekwondo filial education can be said to boost their filial piety essentially 
with their grateful mind to their parents through practicing their filial duty. In 
addition, Parents whose kids joined in Taekwondo filial educational program 
recognized that their kids' filial behaviors improved greatly in their daily life. They 
showed their positive perception about the needs for filial education. Thus, if more 
systemic filial programs are offered in Taekwondo training programs, the quality of 
Taekwondo education can be more elevated. 

As this study has been performed, some of problems are not resolved, however. 
Following studies can compensate them and create better programs of more 
appropriate Taekwondo filial education. 

1) Comparative studies between trainees of Taekwondo filial education and others 
in their same age groups need to be performed. 

2) Comparative studies concerning the perspectives of filial piety in educating kids 
between parents of Taekwondo filial education trainees and other common 
parents should be continually conducted. 

3) Systemic and verified Taekwondo filial educational programs that can actually 
be adopted in real Taekwondo studios should be developed 

 
Key words: filial piety, Taekwondo filial educational program
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Review of Taekwondo research in the journal of Korean alliance of 

martial arts: centering on psychological studies

Mun Joo Hong, Sun Hwa Yu, Kyung Ran Na, Myung Woo Han

Sun Moon University, Korea

Purpose: The purpose of this study was to review Taekwondo research (1999-2010) 

published in the Journal of Korean Alliance of Martial Arts centering on psychological 
studies in order to examine; 1) what the previous research has done, 2) what the 
implications are, and 3) to suggest what should be done in the future. 

Basic procedures: Whole studies published in the Journal of Korean Alliance of 

Marital Arts since the first year of the publication (1999) to the recent one (2010) 
were examined according to the parameters that the authors selected. Those include 
field of study, theme of study, key words, research method (quantitative vs. 
qualitative), subjects, authors(single vs. multiple), year of publication, numbers of 
studies, which are typically used in content analysis. Descriptive statistics, charts, and 
graphs were used to illustrate the results. Strong and weak points, importance, and/or 
implications found in the studies were analyzed and described. Based upon these 
results possible implications, solutions and/or future directions were suggested and 
discussed for further development of Taekwondo.

Main findings: The total number of studies published in the Journal of Korean 

Alliance of Marital Arts since 1999 to 2010 was 371. About 34% of the studies were 
associated with sport/exercise psychology and followed by history/philosophy (22%), 
sport management (20%), physiology (11%), sociology (5%), game/rule content 
analysis (4%), and biomechanics (4%), respectively. 218 studies were found to specify 
the name of martial arts such as Taekwondo, Judo, Ssireum, Hapkido, and etc. (Fig. 
1). More than half of them (n=122, 52%) was associated with Taekwondo. Only one 
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fifths of Taekwondo studies (n=27, 22%) focused on the field of sport psychology. 
Actually, the first psychological study of the journal was published in 2002. The 
number of publication was only one per year until 2005 and even no psychological 
study was found in 2007. However, since 2009, the number of psychological studies 
increased. For example, there were nine studies in 2009 and there was a peak (n=11) 
in 2010 (Fig. 2). 

The most frequently appeared theme is related to the leadership style (n=8) of the 
coaches followed by stress (n=5), life satisfaction, self-management, goal direction, 
self-efficacy, performance during the competition (n=3, respectively) and etc. 
Quantitative research using various kinds of questionnaire is the main stream (Fig. 
3) and no study used holistic approach, which is a desperately needed means in order 
to further develop Taekwondo. The number of authors divided into three categories. 
That is, single author (n=9, 33.3%), two authors (n=9, 33.3%), and more than two 
authors (three: n=5, four: n=4, 33.3%), respectively. The majority of the subjects used 
in the study was male (n=3,792, 67%), while the female was 33% (n=1,820). The most 
frequently used statistics was correlation comparison (n=30, 31%) followed by ANOVA 
(n=20, 20%), factor analysis (n=18, 20%), frequency analysis (n=11, 11%), cross tabs 
test (n=2, 2%), and so on. In addition, the most frequently used sampling method was 
convenient sampling method (n=10, 37%) and stratified group sampling method (n=8, 
30%). 

 

 
 
 
 
 
 
 
 Figure 1. The % of each martial arts in the whole studies(n=218)
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Figure 2. The number of studies dealing with sport psycholg theme(year)

Figure 3. The % of research method (qualitative vs. quantitative)

Conclusion: The fact that Taekwondo studies have conducted many research in 
diverse fields of study indicates that the expansion of research in its volume. Although 
the expansion of the studies is regarded as the strong point, however, there are some 
important weak points that we have to point out. Only one study out of 27 (3.7%) 
followed the contribution regulation rules of the Journal, which indicates that more 
emphasis should be put on the contribution regulation rules. Therefore, it is strongly 
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argued that the manuscript should be prepared correctly according to the publication 
manual in order to enhance the logical reliability that the authors insist. 

In addition, only one fifth of the Taekwondo studies is related to sport psychology 
and only handful studies have examined the nature and/or characteristics of sport 
psychology of Taekwondo athletes. It implies that more psychological themes should 
be tested in order to understand Taekwondo athletes correctly in terms of performance 
enhancement. 

It is considered that using correlation analysis and convenience sampling method 
is not a good way to find out the cause-and-effects relationship. Therefore, it is strongly 
suggested that more valid and robust statistical methods should be adapted in future 
research. Also, more research should include the female subjects involved in 
Taekwondo since most research (67%) has focused on male subjects. Furthermore, 
future research should consider to use various research method more including 
qualitative method and/or integrated holistic research method.

 
Key words: content analysis, Journal of Korean Alliance of Martial Arts, psychological 
themes, review of Taekwondo research.
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The universality of Taekwondo: a comparison of the 2005 versus 

2009 Olympic Programme Commission Report 

William Sullivan

 Montclair State University, USA
2

Purpose: The purpose of this study was to examine the change in universality of 

the Olympic sport of Taekwondo 

Methods: This study compared the change in the mean score for all the official 

medal sports of the Summer Olympic Programme, the Taekwondo score, and the 
cumulative percentile for the Taekwondo score (when compared to the scores for the 
other official medal sports) for the 39 universality variables, as reported in the 2005 
versus 2009 Olympic Programme Commission (OPC) Report. 

Results: From the 2005 to the 2009 OPC Report, the mean score increased for 19 

of the 39 universality variables (49%), decreased for 18 variables (46%), and did not 
change for 2 variables (5%). From the 2005 to the 2009 report, the Taekwondo score 
increased for 27 variables (69%), decreased for 8 variables (21%), and did not change 
for 4 variables (10%). The cumulative percentile for the Taekwondo score increased 
for 24 variables (62%), decreased for 14 variables (36%), and did not change for 1 
variable (3%). The mean cumulative percentile was 59.8 and 69.3 for the 2005 and 
2009 OPC Report, respectively. 

Conclusions: The mean cumulative percentile for the Taekwondo score for 

universality for the 2009 OPC Report was ~10% greater than for the 2005 OPC Report. 
It is suggested, however, that the World Taekwondo Federation leadership examine ways 
to improve the universality scores for those variables that were below the median score.

Key words: International Olympic Committee, continental championships, Olympic 
qualifying event, international federation, Olympic medal distribution.

sullivanw@mail.montclair.edu
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Introduction

In order to limit the number of sports in the Olympic Programme, the International 
Olympic Committee (IOC) charged the Olympic Programme Commission (OPC) to 
develop a tool to review the status of each official medal sport and each sport 
short-listed for inclusion in the Olympic Programme. The OPC developed an evaluation 
system that included 33 criteria in the following seven categories: history and tradition, 
universality, popularity, image and environment, athlete welfare, development, and 
costs (International Olympic Committee, 2009).

Shortly after the first OPC Report was published in 2005 (Olympic Programme 
Commission, 2005), baseball and softball were dropped from the Olympic Programme. 
Shortly after the second OPC Report (Olympic Programme Commission, 2009b) and a 
report on the short-listed sports (Olympic Programme Commission, 2009a) were published 
in 2009, golf and rugby were added to the Olympic Programme. The timing of these 
actions suggests that the data in the OPC Reports played a role in the IOC's decisions.

The majority of the variables within the 33 OPC criteria are listed under the 
categories of universality and popularity, which suggests that these two categories are 
important in the decision-making process of the IOC. Taekwondo has been an official 
medal sport of the Summer Olympic Programme since the 2000 Sydney Summer 
Games. In the 2005 OPC Report, Taekwondo was cited for low scores in popularity. 
From the 2005 to the 2009 OPC Report, the mean cumulative percentile for the 
Taekwondo popularity scores increased from 39.9 to 44.4 (Sullivan, 2011). However, 
no study has examined the change in Taekwondo universality data from the 2005 or 
the 2009 OPC Report. Therefore, the purpose of this study was to compare the change 
in the Taekwondo score for the 39 universality variables and the change in the 
cumulative percentile for the Taekwondo score to the change in the mean score for 
all the official medal sports of the Summer Olympic Programme, as reported in the 
2005 versus 2009 OPC report.

Methods

The methods for data collection are reported in the 2005 and 2009 OPC Report 
(Olympic Programme Commission, 2005; Olympic Programme Commission Report, 
2009b). The reports are posted in the public domain on the IOC website at 
http://www.olympic.org/olympic-programme-commission?tab=3. This study used data 
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from the 28 official medal sports, including baseball and softball, for the 2005 analysis  
(i.e., n = 28). However, the 2009 OPC report included data for only 26 official medal 
sports (i.e., n = 26). Where data for males and females were reported separately, both 
data points were used in this analysis. Where male and female data were combined 
(e.g., equestrian) the same data point was used for both the male and female analysis. 
Where data were reported only by event within a sport (e.g., volleyball versus beach 
volleyball), the event within the sport with the highest score was used in this analysis. 

The universality variables are arranged in the following subdivisions: number of 
national federations (NFs) that were active members of the international federation 
(IF), the number of NFs that participated in qualifying events for the Olympic Games, 
the number of NFs that took part in the last continental championships, and the Olympic 
medal distribution. The data for each variable was separated by continental region.

Statistical analyses. The descriptive statistics were analyzed via the PASWStatistics 
18.0 software package.

Results

International federation activity. The mean, Taekwondo score, and cumulative 
percentile for the Taekwondo score for IF activity are presented in Table 1. The mean 
total number of NFs holding membership in an IF increased from the 2005 to the 2009 
OPC Report as did the mean number of regional NFs in Africa, America, Asia, Europe, 
and Oceana. In contrast, the mean percentage of NFs that held male and female national 
championships decreased. The Taekwondo score increased for the total number of NFs 
within the World Taekwondo Federation (WTF) as did the number of regional NFs in 
Africa, Asia, Europe, and Oceana. The number of regional NFs did not change for 
America. Also, the Taekwondo score decreased for the number of NFs that held male 
and female national championships. The cumulative percentile for the Taekwondo 
score for the number of regional NFs increased for Oceana, decreased for Africa, Asia, 
and Europe, and did not change for America. Additionally, the cumulative percentile 
for the Taekwondo score decreased for the total number of NFs within the IF and the 
percentage of NFs that held male and female national championships. 
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Table 1. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for international 

federation activity

Variable  2005 OPC Report 2009 OPC Report

Total number of national 
federations in IF

Mean (±SD) 151.8 (±35.3) 163 (±33)
Taekwondo score 175 186
Cumulative percentile 67.9 65.4

Number of national federations 
in Africa

Mean 31 (±15.9) 34.1 (±15.4)
Taekwondo score 37 43
Cumulative percentile 64.3 61.5

Number of national federations 
in America

Mean 32.8 (±7.6) 34.3 (±7.0)
Taekwondo score 42 42
Cumulative percentile 100 100

Number of national federations 
in Asia

Mean 34.3 (±8.7) 37.6 (±6.4)
Taekwondo score 40 41
Cumulative percentile 67.9 65.4

Number of national federations 
in Europe

Mean 44.4 (±3.8) 46.8 (±3.2)
Taekwondo score 47 48
Cumulative percentile 82.1 65.4

Number of national federations 
in Oceana

Mean 9.4 (±4.6) 10.2 (±5.5)
Taekwondo score 9 12
Cumulative percentile 50 57.7

Percentage of national 
federations that organized male 
national championships   (%)*

Mean 84.6 (±18.3) 83.4 (±16.7)
Taekwondo score 93 86

Cumulative percentile 52 48
 

Percentage of national 
federations that organized 
female national   
championships (%)*

Mean 77.1 (±19.5) 76.5 (±20.1)
Taekwondo score 93 83

Cumulative percentile 75 52

Mean cumulative percentile (n = 8)  69.9 64.4

Note. OPC = Olympic Programme Commission; IF = International Federation.
* 2003-2004 versus 2007-2008.

Qualifying events for Olympic Games. The mean, Taekwondo score, and cumulative 
percentile for the Taekwondo score for the percentage of regional NFs that participated 
in qualifying events for the Summer Olympic Games are presented in Table 2. From 
the 2004 to the 2008 Olympic Games, the mean percentage of regional NFs 
participating in female Olympic qualifying events increased for Asia and Oceana but 
decreased for Africa, America, and Europe. The mean percentage of regional NFs 
participating in male Olympic qualifying events decreased for Africa, America, Asia, 
Europe, and Oceana. The percentage of Taekwondo regional NFs participating in female 
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Olympic qualifying events increased for Africa, America, Asia, Europe, and Oceana. 
The percentage of Taekwondo regional NFs participating in male Olympic qualifying 
events increased for America, Europe, and Oceana, but decreased for Africa and Asia. 
The cumulative percentile for the Taekwondo score for the percentage of regional NFs 
participating in female Olympic qualifying events increased for Africa, America, Asia, 
Europe, and Oceana. The cumulative percentile for the Taekwondo score for the 
percentage of regional NFs participating in male Olympic qualifying events increased 
for America, Europe, and Oceana, but decreased for Africa and Asia.

Table 2. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for 
percentage of national federations in each region that participated in qualifying events for 
Olympic Games

Variable  2005 OPC report 2009 OPC Report

  Male Female Male Female

Africa
Mean (±SD) 43.7 (±24.6) 29.2 (±21.3) 43.6 (±18) 29 (±14.3)
Taekwondo score 54 38 49 40
Cumulative percentile 70.4 73.1 56 79.2

America
Mean 62.2 

(±20) 46.9 (±21.4) 61.8 (±17.1) 46.4 (±14.3)

Taekwondo score 64 50 81 52
Cumulative percentile 63 69.2 87.5 73.9

Asia
Mean 61.5

(±25.8) 42.1 (±25.4) 58.9 (±18.2) 42.2 (±16.8)

Taekwondo score 80 48 66 49
Cumulative percentile 77.8 69.2 72 70.8

Europe
Mean 84.1 (±12.7) 70.7 (±19.3) 82 (±14.3) 69.9 (±13.4)
Taekwondo score 83 70 86 73
Cumulative percentile 48.1 53.8 64 54.2

Oceana
Mean 59.7 (±29.5) 45.1 (±27.5) 52.9 (±26.2) 45.9 (±27.7)
Taekwondo score 33 22 62 38
Cumulative percentile 30.8 28 72 54.2

Mean cumulative 
percentile (n = 5)  58.1 58.7 70.3 66.5

Note. OPC = Olympic Programme Commission.

Continental championships. The mean, Taekwondo score, and cumulative percentile 
for the Taekwondo score for the percentage of regional NFs that participated in the 
last continental championships are presented in Table 3. The mean percentage of 
regional NFs that participated in the last female continental championships increased 
for Asia, Europe, and Oceana, but decreased for Africa and America from the 2005 
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to the 2009 OPC Report. The mean percentage of regional NFs that participated in 
the last male continental championships increased for Europe and Oceana, but 
decreased for Africa, America, and Asia. The percentage of Taekwondo regional NFs 
participating in both the last female and male continental championships increased 
for America, Asia, Europe, and Oceana, but decreased for Africa. The cumulative 
percentile for the Taekwondo score for the percentage of regional NFs participating 
in both the last female and male continental championships increased for America, 
Asia, Europe, and Oceana, but decreased for Africa. 

Table 3. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for percentage 

of national federations that took part in the last continental championships

Variable  2005 OPC report 2009 OPC Report

  Male Female Male Female
Africa Mean (±SD) 43.6 (±22.9) 29.9 (±15.3) 41.5 (±22.4) 29.8 (±18.5)

Taekwondo score 30 30 19 14
Cumulative percentile 23.1 52 15.4 24

America Mean 60.4 (±23.2) 46 (±22.3) 54.8
(±22.1)

44.1 (±21.9)

Taekwondo score 48 38 76 60
Cumulative percentile 29.6 46.2 83.3 87

Asia Mean 
 

57.2 (±24.2) 37.9 (±17.1) 54.8 (±19.3) 42.4 (±18)

Taekwondo score 65 40 76 56
Cumulative percentile 70.4 57.7 80.8 76

Europe Mean 73.4 
(±25)

60.3 (±25.5) 75.1 (±22.2) 63.9 (±21.5)

Taekwondo score 77 70 84 80
Cumulative percentile 48.1 65.4 65.4 84

Oceana Mean 44.5 (±33.2) 35 (±30.8) 57.4 (±32.7) 48.3 (±33.8)
Taekwondo score 0 0 100 100
Cumulative percentile 26.9 32 100 100

Mean cumulative 
percentile (n = 5)

 39.6 50.7 69 74.2

Note. OPC = Olympic Programme Commission.

Olympic medal distribution. The mean, Taekwondo score, and cumulative percentile 
for the Taekwondo score for Olympic medal distribution are presented in Table 4. The 
mean total number of National Olympic Committees (NOCs) that were awarded 
Olympic medals increased from the 2004 to the 2008 Olympic Games. The mean 
number of Olympic medals awarded by region increased for Africa, America, and Asia, 
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Variable  

2005 OPC Report 2009 OPC Report

Number of 
NOCs that 
won medals

Medal 
distribution 

by region (%)

Number of 
NOCs that 
won medals

Medal 
distribution 

by region (%)

Total
Mean (±SD) 13.6 (±9.3)  14.3 (±9.8)  
Taekwondo score 13  22  
Cumulative percentile 57.1  84.6  

Africa
Mean 0.46 (±1.4) 1.3 (±3.5) 0.58 (±1.4) 2.0 (±5.1)
Taekwondo score 1 4 1 3
Cumulative percentile 92.9 89.3 88.5 84.6

America
Mean 2.2 (±1.7) 20.3 (±17.3) 2.3 (±2.1) 20.3 (±18.3)
Taekwondo score 4 25 7 31
Cumulative percentile 92.9 67.9 96.2 84.6

Asia
Mean 2.3 (±2.2) 22 (±25.4) 2.9 (±2.9) 24.9 (±28)
Taekwondo score 5 50 7 38
Cumulative percentile 89.3 89.3 88.5 76.9

Europe
Mean 8 (±6.2) 48.3 (±26.1) 7.9 (±5.7) 46.9 (±25.4)
Taekwondo score 3 21 7 28
Cumulative percentile 35.7 17.9 50 19.2

Oceana
Mean 0.6 (±0.7) 8.1 (±12.8) 0.6 (±0.8) 5.9 (±10.9)
Taekwondo score 0 0 0 0
Cumulative percentile 53.6 53.6 57.7 57.7

Mean cumulative 
percentile  70.3 (n = 6) 63.6 (n = 5) 77.6 (n =6) 64.6(n = 5)

Note. OPC = Olympic Programme Commission; NOC = National Olympic Committee.

Table 4. Mean, Taekwondo score, and cumulative percentile for Taekwondo score for number

of Olympic medals awarded in total and by region

decreased for Europe, and did not change for Oceana. The total number of NOCs that 
were awarded medals for Taekwondo increased. The number of regional NOCs that 
were awarded Olympic medals for Taekwondo increased for America, Asia, and Europe, 
but did not change for Africa or Oceana. The cumulative percentile for the total number 
of NOCs that were awarded Olympic medals for Taekwondo increased. The number 
of regional NOCs that were awarded Taekwondo Olympic medals increased for America, 
Europe, and Oceana, but decreased for Africa and Asia.

The mean percentage of the Olympic medal regional distribution per sport increased 
for Africa and Asia, decreased for Europe and Oceana, and did not change for America 
from the 2004 to the 2008 Olympic Games. The percentage of the Taekwondo Olympic 
medal regional distribution increased for America and Europe, decreased for Africa 
and Asia, and did not change for Oceana. The cumulative percentile for the Taekwondo 
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score for the Olympic medal regional distribution increased for America, Europe, and 
Oceana, but decreased for Africa and Asia.

The mean cumulative percentile for the Taekwondo universality scores (n=39) 
increased from 59.8 for the 2005 OPC Report to 69.3 for the 2009 OPC Report. 

Discussion

The purpose of this study was to compare the change in the Taekwondo score for 
the 39 universality variables and the change in the cumulative percentile for the 
Taekwondo score to the change in the mean score for all the official medal sports of 
the Summer Olympic Programme, as reported in the 2005 versus 2009 OPC report. 
From the 2005 to the 2009 OPC Report, the mean score increased for 19 of the 39 
universality variables (49%), decreased for 18 variables (46%), and did not change 
for 2 variables (5%). The Taekwondo score increased for 27 variables (69%), decreased 
for 8 variables (21%), and did not change for 4 variables (10%). The cumulative 
percentile for the Taekwondo score increased for 24 variables (62%), decreased for 
14 variables (36%), and did not change for 1 variable (3%). The mean cumulative 
percentile for the 39 Taekwondo universality scores was 59.8 and 69.3 for the 2005 
and 2009 OPC Report, respectively. 

I could not find an IOC-published public document that includes a statistical analysis 
of the universality raw data. Also, an Internet search of sports studies' databases 
(SportDiscus, Physical Education Index, and ERIC) suggest that no other study has 
performed an analysis of the universality raw data presented in the 2005 or 2009 OPC 
Report for any sport. 

In order to enhance the status of Taekwondo as an Olympic sport, the WTF initiated 
several changes in response to the 2005 and 2009 OPC Reports. The WTF made the 
following changes: the WTF introduced a new scoring system, changed the competition 
rules (Sullivan, 2007), introduced an electronic chest protector scoring system, 
instituted an instant video replay challenge (Leveaux, 2007), and launched 
WTF-Taekwondo TV (Shim, 2010). The effect of these changes on the OPC-defined 
universality scores will not be known until the publication of the 2013 OPC Report.

Conclusion. This study compared the Taekwondo universality data reported in the 
2005 versus 2009 OPC Report to the mean for all official medal sports of the Summer 
Olympic Programme. The mean cumulative percentile for the Taekwondo universality 
scores was 59.8 and 69.3 for the 2005 and 2009 OPC Report, respectively. While the 
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mean cumulative percentile for the Taekwondo scores is safely in the second quartile 
of scores for all the official medal sports of the Summer Olympic Programme, the 
leadership of the WTF is encouraged to address the areas of relative weakness in the 
universality of the sport.
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Eating disorders, disordered eating and related variables in collegiate 

Taekwondo athletes in comparison of endurance and aesthetic 

athletes
 

Chan Kyo Jeong*, Kyo Ho Kim, Sung Han Park

Yeungnam University, Korea

 3

Purpose: The purpose of the study was to identify the prevalence of eating disorders 

(ED) and disordered eating (DE) in collegiate Taekwondo athletes in comparison of 
aesthetic and endurance athletes, and to compare the differences of variables related 
to ED/DE between Taekwondo athletes and other athletes.

 

Basic procedures:  A total of 169 collegiate athletes including 49 Taekwondo 

athletes aged 18-25 years participated voluntarily. The participants were from 24 
sports at 8 universities. Based on the classification of sports, the athletes were involved 
in endurance sports (n=33), aesthetic sports (n=87), and Taekwondo (n=49). Along 
with demographic questionnaire, Eating Disorders Examination Questionnaire (EDEQ) 
and subscales of the EDI-2 were used to classify the prevalence of ED/DE. Also, 
Sociocultural Attitude Toward Appearance Questionnaire (SATAQ), Rosenberg’s Self 
Esteem Scale (RSES) and perfectionism scale in the EDI-2 were applied to compare the 
differences among the sports groups. A χ²-test was applied to identify the difference 
in prevalence of ED/DE rates between Taekwondo athletes and athletes in different 
sports groups. One-way ANOVA test was employed to compare differences of the 
related variables among the sports groups.     

  

Main findings: Using DSM-IV diagnostic criteria based on EDEQ, 11 cases (6.5%) 

of eating disorders were detected including 1case (3.0%), 8 cases (9.2%), and 2 cases 
(4.1%) in the endurance, aesthetic, and Taekwondo athletes respectively. Among these 
cases, no case met criteria for anorexia nervosa.  Disordered eating (DE) was classified 

cjeong@ynu.ac.kr
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Eating Disorders Criteria Score Criterion

1 Anorexia Nervosa  

  Fear of weight gain ≥4 (28 days)
  Feelings of fatness ≥4 (28 days)

  Amenorrhea ≥ 3 (3 months)

  Body composition BMI ≤ 17.5

2 Bulimia Nervosa  

  Purging (vomiting or laxatives) or ≥2/week (28days)

  Driven exercise ≥4/week (28days)

  Objective bulimic episodes ≥2/week (28days)

  Importance of shape or weight ≥4 (28 days)

3 Eating Disorder Not Otherwise Specified  

  Anorexia Nervosa sub-type

- Met all anorexia nervosa criteria except 
amenorrhea.

- Met all anorexia nervosa criteria except 
body composition.

  Bulimia Nervosa sub-type
- Met all 3 bulimia nervosa criteria but 

to a lesser degree of severity or  
frequency of compensatory behaviors.

if a participant met at least 1 of 5 classifications criteria. A total of 76 athletes were 
classified as DE cases; 13 (39.4%) cases were in endurance athletes while 39 cases 
(44.8%) and 24 cases (49.0%) were detected in aesthetic and Taekwondo athletes. The 
prevalence rates of DE by EDEQ mean, shape concern, weight concern, drive for 
thinness, and body dissatisfaction scale were 15.2%, 24.2%, 27.3%, 18.1%, and 24.2% 
in the endurance athletes, 17.2%, 31.0%, 24.1%, 24.1%, and 28.7% in the aesthetic 
athletes. In the Taekwondo athletes, the rates were 12.2%, 30.6%, 30.6%, 18.4%, and 
30.6% respectively. However, there were no differences in prevalence of DE among 
the groups. Among the 14 variables related to ED/DE, significant differences were 
obtained from BMI perceived, BMI ideal, and perfectionism scale, and awareness scale. 
BMI perceived and ideal in the Taekwondo athletes were statistically higher than those 
in endurance and aesthetic athletes (p<0.001). Endurance athletes reported higher 
perfectionism score than aesthetic athletes (p<.05). However, there was no difference 
between endurance athletes and Taekwondo athletes in perfectionism score. Also, 
Taekwondo athletes had lower scores in the awareness scale than aesthetic athletes. 
However, significant result was not found between Taekwondo athletes and endurance 
athletes.   

Table 1. Selection criteria for eating disorders and disordered eating
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Disordered Eating Criteria Score   Criterion

1. M of the KEDEQ global score ≥ 4

2. M of the KEDEQ Shape concern subscale score ≥ 4

3. M of the KEDEQ Weight concern subscale score ≥ 4

4. Sum of the KEDI-2 Drive for Thinness subscale score ≥   14

5. Sum of the KEDI-2 Body Dissatisfaction subscale score ≥   20

EDEQ scores can be between 0-6. Scores of 0-2 indicate more “normal responses, a score of 3 indicate 
disordered eating, and scores of 4-6 indicate greater eating disorders symptoms (Black et al., 2003). 
Scores of amenorrhea indicate absence of menses for the previous 3 months. M indicates the mean. 
Based on the classification, each participant was classified as either eating disorders (ED) or disordered 
eating (DE), or non ED/DE.

Table 2. Results of frequency and - test for eating disorders and disordered eating based 
on the selection criteria   

 
ED/DE criteria

Endurance 
athletes
(n=33)

Aesthetic 
athletes
(n=87)

Taekwond
o athletes
(n=49)


P-val
ue

1 Eating Disorders based on DSM-IV 1
(3.0%)

8
(9.2%)

2
(4.1%) N/A

1 M of the KEDEQ global score 5
(15.2%)

15
(17.2%)

6
(12.2%) 0.60 0.74

2 M of the KEDEQ Shape concern subscale score 8
(24.2%)

27
(31.0%)

15
(30.6%) 0.56 0.75

3 M of the KEDEQ Weight concern subscale score 9
(27.3%)

21
(24.1%)

15
(30.6%) 0.68 0.71

4 Sum of the Drive for Thinness scale score 6
(18.1%)

21
(24.1%)

9
(18.4%) 0.86 0.65

5 Sum of the Body Dissatisfaction scale score 8
(24.2%)

25
(28.7%)

15
(30.6%) 0.40 0.82

 # of DE cases detected by 5 criteria 13
(39.4%)

39
(44.8%)

24
(49.0%) 0.73 0.69

ED represents eating disorders. DE represents disordered eating. M indicates mean. χ²-test was not 
conducted to identify prevalence of ED among the groups since cell size was insufficient to test.

Conclusions: These results indicate that clinical eating disorders were detected in 

Taekwondo athletes and the prevalence rate of disordered eating in Taekwondo 
athletes is not lower than endurance and aesthetic athletes. In addition, there are 
significant differences in eating disorders symptoms and related variables among the 
athletes groups. Health education for Taekwondo athlete especially female Taekwondo 
athletes should be required to prevent atypical eating behaviors.  
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 Endurance 
athletes

Aesthetic 
athletes

Taekwondo 
athletes

F-vale
P-valu

e
 

BMI perceived (1) 20.36±1.71 19.39±1.69 21.14±2.00 20.53 0.00*** T>E>A
BMI ideal (2) 18.79±1.25 17.81±1.07 19.73±1.90 30.24 0.00*** T>E>A
BMI perceived-ideal 1.57±1.23 1.57±1.21 1.70±1.18 1.02 0.79 E=A=T
EDEQ grand mean 2.44±1.37 2.82±1.35 2.76±1.21 1.56 0.32 E=A=T
M of restraint scale 1.39±1.03 1.83±1.44 1.66±0.90 1.94 0.21 E=A=T
M of eating scale 1.24±1.29 1.75±1.35 1.58±1.13 1.66 0.15 E=A=T
M of shape scale 2.60±1.44 3.11±1.41 2.88±1.34 1.29 0.19 E=A=T
M of weight scale 2.51±1.62 2.98±1.43 2.87±1.36 0.18 0.28 E=A=T
Score of DT 8.48±6.12 8.78±5.69 8.18±5.16 1.17 0.83 E=A=T
Score of BD 10.64±6.31 11.77±6.35 12.93±7.59 4.22 0.32 E=A=T
Score of P 7.70±4.80 5.62±4.06 7.32±3.95 4.80 0.02* E>A
Awareness scale 22.09±3.31 22.33±3.72 20.51±2.68 2.63 0.01** A>T
Internalization scale 26.79±4.07 27.67±6.10 25.33±5.92 4.52 0.08 E=A=T
Self-esteem scale 21.14±1.94 22.48±4.28 23.20±3.63 3.02 0.05 E=A=T

Table 3. Differentiation of the variables related to eating disorders and disordered eating 

among groups

*p<0.05, **p<0.01 and ***p<0.001. M, DT, BD, and P indicate Mean, Drivef or Thinness, Body 
Dissatisfaction, and Perfectionism respectively. E, A and Trepresent Endurance, Aesthetic and 
Taekwondo athletes 

 
Key words: eating disorders, disordered eating, Taekwondo athletes, female athletes
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The effects of muscle fatigue relief by aroma gel 

in the athlete group and sedentary women's group 

Mi Jung Kwon1, Byeong Bae Jeon1, Yeon Ju Lee2, Hyon Park2

1Amore Pacific R&D Center, Korea
2Kyung Hee University, Yongin, Korea

There are many aroma effects of natural essential oils and natural extracts. The aim 
of this study was to observe the effects of muscle fatigue relief of aroma gel. An aroma 
gel and a positive control sample were tested in this study. Major ingredients of the 
aroma gel were licorice extract, raspberry extract, clove extract, and mixed natural 
essential oils (peppermint oil, lemon oil, bergamot oil, rosemary oil, and pine oil). The 
subjects were conducted into 2 groups: one was female athlete group with 16 female 
college Taekwondo players and Hockey players aged from 20 to 29; the other was 
healthy sedentary women's group with 10 healthy women aged from 20 to 35. The 
athlete group was again divided into two groups depending on the samples (aroma 
gel and positive control), and each group applied products to their body parts in pain 
for 4 days without inducing DOMS, and their resting heart rates, the levels of lactic 
acid, and POMS were measured. Sedentary women's group was also divided into two 
groups depending on the samples (aroma gel and vehicle), and each group applied 
a sample to some body parts such as legs, shoulders, back bones twice a day for 3 
days. Then, sit and reach, shoulder joint angle, and CSW (Circumference of 
shoulder-wrist) was measured before and after inducing DOMS. DOMS was induced 
by doing 60 times of sit-up, push-up, and dumbbell per each. The results showed that 
aroma gel containing licorice extract, raspberry extract, clove extract and mixed 
natural essential oils (peppermint oil, lemon oil, bergamot oil, rosemary oil, pine oil) 
had an effect of decreasing the heart rate in the female athlete group, and they 
answered positive effect of fatigue relief about aroma gel at POMS survey. Sit and reach, 
shoulder joint angle, and CSW also recovered to the state before inducing DOMS in 
the sedentary women's group. These findings reflect that some natural extracts and 
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essential oils might be helpful for faster relief of muscle fatigue that may occur in 
everyday life of sedentary women or female athletes. 

Figure 1. The heart rate change in the athlete group(beats/min)

Figure 2. The level of lactic acid in the athlete group (mmol.liter)
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Figure 3. The mean value of fatigue at POMS survery in the athlete group

Figure 4. The picture of CSR and shoulder joint angle measurement 

in the sedentary women's group
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Figure 5. The CSR value in the sedentary women's group

Figure 6. The shoulder joint angle value in the sedentary women's group
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Figure 7. The shoulder joint angle value in the sedentary women's group
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Relationships between injury and success in elite Taekwondo 

athletes 

Mohsen Kazemi
Canadian Memorial Chiropractic, Canada

4

Purpose: Review of the literature clearly reveals the lack of research investigating 
the relationship between injury and performance or success in Taekwondo athletes. 
The purpose of this study was to determine the rate and type of injury in elite Canadian 
Taekwondo athletes prior and during the competition and to investigate the 
relationship between past injuries, injuries during competition and success.

 
Basic procedures: This study is a retrospective case series study of Taekwondo 

injuries sustained by Seventy five male and female elite level Canadian Taekwondo 
athletes over 10 years and its relationship to athletes’ success in means of gaining 
medal during these International Championships. Logistic regression model (using the 
GEE method) was used to investigate relationship between injuries and success.

 
Main findings: Injury rate is found to be significantly associated with performance 

after holding the other variables in the model constant (OR=0.124 , P=0.039). This 
means that for each additional injury per match, competitors are 88 percent (1-0.124) 
less likely to win a medal. Although not statistically significant, additional injures prior 
to competition are associated with a 30% increase in medal prevalence (OR=1.299 , 
P=0.203). When looking at comparable athlete (holding gender, tournament difficulty, 
injury variables) an individual competitor who is one year older is 10% less likely to 
medal (OR=0.897, P=0.068).

Conclusions: This study found that for each additional injury during competition 
the athlete is 88% less likely to medal. As such prevention, correct diagnosis and 
immediate therapeutic intervention by qualified attending health care providers  of 
such injuries may be of essence.

Key words: Taekwondo, injury, success, performance, and martial arts

mkazemi@cmcc.ca
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Foot placing in a kicking combination  

Raul Landeo 
Austalian Catheolic University, Australia

Purpose: the purpose of this study was to quantify the impact of foot placement 

during the transition between kicks in a combination, on i) the sequence kicking time 
and ii) the peak velocity of the last kick in the combination. 

Basic procedures:  Elite male (9) and female (9) athletes, aged 21 (3) participated 

in this study. Six MX-20 cameras (Vicon) sampling at 378 Hz. and two AMTI (1000Hz.) 
force plates were used to collect data. Peak leg and thigh angular velocities, centre 
of mass location relative to contact foot as well as contact time were obtained. 

Main findings: A strong correlation (r = 0.97) between foot placement, relative 

to whole body, and kicking time was found, whereby athletes who placed their transit 
foot closer to their centre of mass took less time to complete the kicking combination.  
This resulted in less foot ground contact time, less ground breaking force and increased 
thigh and leg peak velocities. 

Conclusions: Findings from this study indicate that when performing combinations 

Taekwondo athletes should place their transit foot underneath their mass centre. This 
trait should be trained during the early stages of training. 

Key words : Center of mass, kicking time, ground reaction force, Taekwondo
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Introduction

Taekwondo competition is characterised by the agility and the mobility with which 
competitors attempt to score points on an opponent. This high mobility results from 
athletes transiting between feet without kicking; changing stances or with kicking; 
kicking combinations. Kicking combinations are frequently used in competition, 
particularly during the attacking stages of the combat as this reduces the chances of 
a counter attack, facilitate the pursuing of a moving opponent and opens up 
opportunities to score. An aspect that ensures the success of kicking combination is 
the rapid transit between kicks. That is, how fast an athlete is able to switch from one 
kick to the next in the combination. Given that this transit takes place by placing the 
kicking foot on the ground to serve as pivot for the next kicking action, this study 
aimed at understanding the role this foot placing has in determining the transit time 
and the kicking combination time and the next kick velocity.  

Materials and Methods

Male (9) aged 22(3) years old and female (9) aged 19(3) years old elite Taekwondo 
athletes signed a consent form, approved by the ethics committee of the Australian 
Catholic University, to participate in this study. They performed a five repetition set 
of a kicking combination consisting of front kick followed by a turning kick. This 
combination was selected on the basis of its simplicity and to remove athlete's 
preferences for a given combination as this was thought could affect the results of 
the study. Kicking execution aimed at standard hand held target paddles (Adidas®), 
where the target used for the second kick was instrumented with a foot switch from 
which a signal was sent to the Giganet running the cameras upon foot contact. This 
was used to determine the exact contact time with the second kick. Kicking executions 
were recorded by using six MX-20 3-D Vicon cameras (Vicon Nexus, Oxford, UK) 
sampling at 378 Hz. Simultaneously ground reaction forces of the rear and pivot foot 
were collected using two AMTI ground mounted force plates. The full body Gait marker 
set (Vicon Nexus, Oxford, UK) was used to track kicking execution. 

For the purposes of this study the following variables were measured; i) combination 
kicking time (KT), defined as the time between first kicking moving off the ground 
to contact time, peak angular velocities of the ii) thigh (ωT) and iii) leg (ωL) of the 
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second kicking action (turning kick), iv) peak breaking force (Fpeak) on the pivot leg 
for the second kick, v) foot contact time (FCT) defined as the time between the first 
kicking foot landing and the second kicking foot taking off and vi) the horizontal 
distance (DH) between the second kick pivot foot first contact with the ground and 
the body centre of mass. 

Results

Post hoc analysis of results allowed these to be grouped into two categories; short 
and long striders. Short strides were those who typically landed their pivot foot closer 
to the position of the centre of mass and long striders were those who landed their 
pivot foot away in front of the centre of mass. There were a greater proportion of 
male short striders (6) than long striders (3), while female long striders (5) were more 
predominant that female short striders (4).  Mean (SD) of measured variables are 
displayed in Table 1. These data were organised into short striders (SS) and long 
striders (LS) for both male and female participants.

Table 1. Mean data for male and female participants grouped into short (SS) and log strides (LS)

 Male Female

 SS (6) LS (3) SS (4) LS (5)

DH(m) 0.12 0.26 0.15 0.25
KT (s) 0.70 0.88 0.82 0.95
FCT(s) 0.05 0.11 0.1 0.14
ωT (rad/s) 9.86 9.15 8.87 7.98
ωL (rad/s) 19.55 17.02 15.42 13.68
Fpeak(N) -86.00 -193 -99 -190
% Fbreaking 12.50 23.8 20.5 30.25

Additional to these, data on the percentage of time spend breaking during foot switch 
(% Fbreaking) are displayed on table 1. Significant differences between SS and LS were 
found for all measured variables (p<0.05) for both male and female participants. It 
becomes evident that foot placement plays an important role in reducing the kicking 
combination time and in an increased kicking velocity. Although a correlation between 
the selected variables and foot placement can be established this does explain the 
mechanisms by which foot placement impact these. It is noted that having a closer 
pivot foot reduces the breaking force from the ground hence allowing lesser kicking 
time. This however does not explain the increased velocities of the thigh and leg 
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displayed by both male and female participants. Landing the foot closer to the body 
also implies, in the context of a kicking combination, that the landing leg is flexed 
and hence with a greater level of muscle pre-activation than it would in a more distal 
foot placement. The observed peak velocity of the thigh leg may then be attributed 
to this increased leg stiffness (Butler, Crowell, & Davis, 2003). 

Conclusions

Limited by the tactical circumstances of the combat, athletes should be encouraged 
within a combination to land their kicking foot closer to the body, ideally underneath 
their centre of mass to i) reduce the breaking effects of the ground, iii) reduce the 
combination kicking time and iii) to increase the stiffness of the pivoting foot and hence 
the peak velocity of the thigh and leg for the subsequent kick.

References
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Spatiotemporal characteristics of elite performance: A single subject 

pilot study of the front leg turning kick 

Cook, D., James, D., Stylianou, A.
London South Bank University, United Kingdom

5

Purpose: The purpose of the study was to assess the spatiotemporal characteristics 

of bilateral performance in a front leg attacking turning kick in sport Taekwondo. The 
present study serves as a pilot for future work.

Basic procedures: An international male kyorugi athlete was used for the study 

(age: 25 years, weight: 70kg, height: 1.71m, category: -68kg, featherweight). Twelve 
front leg attacking turning kicks were performed across four conditions - orthodox 
and southpaw stance, self-initiated lead (static target) and dynamic lead (attacking 
a moving target). The target comprised of an experienced Taekwondo coach wearing 
a Daedo PSS to ensure all kicks taken equated to scoring techniques. The athlete was 
not permitted to play an attack in the dynamic condition until the target had 
performed at least two forward movements.

Three-dimensional kinematic data were captured using an eight camera motion 
analysis system (Oqus 3-series, Qualisys, Sweden) sampling at 250Hz. The 3D pose of 
the lower extremity (pelvis, L/R Thigh, L/R Shank, L/R Foot) was reconstructed by 
tracking the trajectories of 28 retro-reflective markers (12mm diameter) mounted in 
accordance with Collins et al. (2009) with slight modification to the CAST of the foot 
segments. A further 10 markers were placed on anatomical landmarks (Collins et al., 
2009) for static calibration in order to define the segment coordinate system.

Kinematic data were processed in Visual 3DTM (C-Motion Inc., Germantown, USA). 
Marker histories were smoothed with a fourth-order, 15Hz low-pass Butterworth filter. 
A proximal anatomical frame of reference was implemented in defining each segment 
coordinate system using a right-handed orthogonal Cardan (X,Y,Z) sequence of rotations. 
The 6 degree of freedom market set employed a coda pelvis to define hip joint centres. 

cookdp@lsbu.ac.uk
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Sagittal plane knee kinematics was time normalised to 101 data points in relation 
to the acceleration profile of the foot and shank segmental centre of mass associated 
to take-off, landing and impact, respectively. The coefficient of cross-correlation (CCC) 
(Li & Caldwell, 1999), a robust statistical measure of temporal changes between two 
waveforms was identified by comparing the knee joint profiles of the kicking and 
non-kicking leg in both orthodox and southpaw stance. Data were interpolated to 501 
data points to increase the resolution for detection of a phase shift.

Main findings: An earlier phase shift was evident for knee angle in the southpaw 

stance for all performance parameters but particularly for the support (landing) leg 
(6.8% dynamic & 8.8% self-initiated movement sequence). Furthermore, a markedly 
different waveform was found for this leg which was facilitated in the self-initiated 
condition (r=0.82 dynamic & r=0.72self-initiated, refer to Figures 1 and 2). 

Figure 1. Dynamic input orthodox (black) v southpaw (grey) left sagittal plane knee kinematics for 

the front leg pick-up to impact (A) and rear leg push-off /stability (B). Phase shift (%) and 

CCC (A and B, respectively): 1.4% (r = 0.99) and 6.8% (r = 0.82)

Figure 2. Self-initiated orthodox (black) v southpaw (grey) sagittal plane knee kinematics for the front 

leg pick-up to impact (A) and rear leg push-off /stability (B). Phase shift (%) and CCC (A 

and B, respectively): 1.6% (r = 0.99) and 8.8% (r = 0.72)



The 3rd International Symposium for Taekwondo Studies 269

Orthodox stance resulted in the most synchronous coupling of the landing of the 
support leg and impacting with the kicking leg (time differences for dynamic condition: 
0.031±0.006s, orthodox v 0.048±0.008s, southpaw; time differences for self-initiated 
condition: 0.008±0.004s, orthodox v 0.048±0.007s, southpaw, Figure 3).  

Figure 3. Mean  SD time of kicking leg propulsion from back foot landing to back foot drive 

off in dynamic and self-initiated (SI) conditions

Conclusions: These findings indicate that marked bilateral differences are present 

in the temporal phasing and knee angle characteristics of the support leg in the front 
leg attacking turning kick. Implications of such findings directly relate to the 
opportunity for a counter technique to score. 

An earlier landing of the rear leg initiates a deceleration of the supporting segment. 
When this is coupled with the continued motion of the front leg towards the target 
the body may be placed in a position that provides an opportunity for a counter. Due 
to the resulting 'elongation' of the rear foot to front foot connection this counter may 
be a high scoring technique such as a back-kick or reverse hook kick. Furthermore, 
increased asynchrony between landing and impact may delay the potential for a 
secondary response such as an additional kick or movement pattern thereby limiting 
the attacker to a 'one kick' game.

The synchrony of landing and contact feet should be considered when coaching the 
front leg lead in particularly with the non-dominant leg as the front foot. Further 
evidence is required to validate conclusions relative to a population.
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Key words: front leg, spatiotemporal, phase shift, knee angle.
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Influence of preparatory hop on kicking performances of the 

roundhouse kick and back kick 

Young Kwan Kim, Yoon Hyuk Kim
Kyung Hee University, Korea

 6

Purpose: Most athletes execute rhythmic hop as a preparatory motion in Taekwondo 
sparring. However, its effect on kicking performance has not been studied. The purpose of 
this study was to investigate the effect of rhythmic hop on the response times and kicking 
velocities of Taekwondo kicks. 

Basic procedures: Twelve elite male Taekwondo athletes (age: 20.4±8.4 years, 

mass: 71.9±8.4 kg, and height: 1.80±0.04 m) participated in this study and performed 
two different Taekwondo kicks (roundhouse kick and back kick) as fast as possible 
immediately after seeing an external stimulus in rhythmic hop and in no hop, 
respectively. The three-dimensional marker data of the whole body were measured 
at sampling rate of 200 Hz. In case of rhythmic hop condition, subjects performed 
rhythmic hop at their comfortable frequency in place prior to kicking, while no hop 
was allowed in case of no hop condition. Dependent variables (response time and 
kicking velocity) were calculated. Response time was measured from the onset of a 
light-emitting diode (LED) flashing to foot contact with the target (Figure 1). The 
kicking velocity was the peak magnitude of resultant linear velocity of the virtual toe 
marker during kicking, which represented the maximum performance of kicking. 
Paired t-tests were used to compare dependent measures between hop and no hop 
conditions. In order to see the effect of onset timing of a LED flashing in the middle 
of hopping on the response time, the regression analysis on the response time 
according to the normalized period of hop was performed. 

 
Main findings: Paired t-tests for each kick revealed no effect of rhythmic hop on 

yoonhkim@khu.ac.kr
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Figure 1. Examples of response time definition in rhythmic hop and no hop conditions. The 

first think hidden line indicates the onset time of a LED flashing and the second hidden line

shows the impact instant. The magnified view shows the normalized time period of rhythmic

hop. The starting point of the hop (0% of hop period) during continuous fluctuations of the 

body center of mass (CM) was defined the mid-temporal point from the local maximum vertical 

point of the CM to the local minimum point of the CM because the countermovement is initiated

downward first from the base height. (a) Trigger signal, (b) Linear velocity profile of the target

marker, (c) Vertical height of the body center of mass (CM) according to time, and (d) 

Expression of the normalized onset timing of a LED flashing relative to the period of hop.

the response times (P=0.19 and P=0.32 for the roundhouse kick and back kick, 
respectively), although mean response times of two kicks in rhythmic hop were 
reduced. However, kicking velocity was significantly affected by rhythmic hop 
(P<0.025) (Table 1). The roundhouse kick velocity (15.5±1.6 m×s-1) and back kick 
velocity (11.6±1.0 m×s-1) were significantly enhanced to 15.9 m×s-1(s.d.=1.7) and 
12.2m×s-1(s.d.=0.8) due to rhythmic hop. Results of regression analysis showed no 
relationship of the onset timing of a LED signal and the response time of the 
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  Rhythmic hop No hop t-value DOF p-value

Response time 
[s]

Roundhouse kick 0.71±0.07 0.73±0.08 -1.40 11 0.19
Back kick 0.73±0.08 0.75±0.08 -1.04 11 0.32

Kicking velocity 
[m･s-1]

Roundhouse kick 15.9±1.7 15.5±1.6 2.60 11 0.0246*

Back kick 12.2±0.8 11.6±1.0 2.98 11 0.01*

roundhouse kick (R2=0.0951 for the linear fit, P>0.05) but a significant relationship 
with the response time of the back kick (R2=0.3142 for the quadratic fit, P=0.003) 
(Figure2). For the back kick, the quadratic equation (U-shape) fits well the scattered 
results of the response time across the normalized onset timing of a LED flashing. 
Namely, when an external kicking signal was detected around the region of starting 
hop motion (around 0 to 22% of normalized time), subjects revealed decreased 
response time. However, they revealed increased response time when they detected 
a LED signal at that of ending hop motion (around 80 to 100% of normalized time). 
The regions of onset timing around 30 to 70% of normalized time, implying the upward 
motion phase of the body CM, showed shorter response time than other timing regions.

Table 1. Comparison of response times and kicking velocities between rhythmic hop and 

no hop conditions (mean±s.d.)

 Note: DOF = degree of freedom. * indicates statistical differences between rhythmic hop and no hop 
for P<0.025.
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Figure 2. The relationship of the onset timing of a LED flashing relative to the period of hop and the 

response times of the roundhouse kick and back kick

Conclusions: The effect of commonly-used rhythmic hop in Taekwondo on the 

response times and kicking velocities of the roundhouse kick and back kick. Rhythmic 
hop gave a positive effect on the kicking velocity across two kicks. However, different 
instants of detecting an external signal for the back kick in rhythmic hop showed 
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different response times, which could be either an advantage or a disadvantage 
tactically in Taekwondo sparing. Therefore, athletes should be careful in executing 
their rhythmic hop as their preparatory motions for the back kick.

Key words: Response time, kick velocity, rhythmic hop, Taekwondo
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Bite balance improves human athletic performance 
 

Richard Leesungbok, Do Yun Lee, Su Jin Ahn, Suk Won Lee

 Kyung Hee University, Korea 

  7

Background & Purpose: We all remember that day when the prominent athlete 

was in the news wearing a mouthguard to improve human athletic performance. I once 
had investigated the determinants of athletic performance in all sorts of sports. Most 
of the studies had overinterpretation of results and lack of evidence to support the 
information. However, I discovered great expectations for new possibility in this field 
and settled for a more academic approach to this intriguing subject. 

The followings are some examples of the subject
1. Archers who wore occlusal appliances to increase the vertical dimension of 

occlusion by 2~3mm increased their ability to focus and to maintain good sense 
of balance. Their accuracy rate has been improved. The appliance was made of 
acrylic resin (a type of plastic).   

2. Canoe players who wore occlusal appliances to increase the vertical dimension 
of occlusion by 5mm surpassed longtime competitor and won the race with 10 
seconds gap.   

3. A cycle rider who wore an occlusal appliance to treat his malocclusion surpassed 
his old record from 10.8 seconds to 10.3 seconds. His muscle reflexes (anaerobic 
exercise) and endurance (aerobic exercise) has been enhanced.

4. Occlusal appliances had a good effect on athletic performance in most sports such 
as swimming, diving, and weightlifting. 

Basic procedures: For this study, ten male athletes in a mean age of 23 who 

joined the former study were selected.
  Upper and lower casts were mounted on a semi-adjustable articulator in the 

sbykmw@yahoo.co.kr



276 Poster Session

intercuspal position and a point was marked on the attached gingival area between 
the right canine and the right first premolar in each upper and lower cast. From the 
mark, the occlusal vertical dimension was increased by 2mm, 3.5mm and 5mm. Then 
ten maxillary type occlusal splints for each of the dimension were fabricated with heat 
curing clear acrylic resin(Fig1~4).

 

Main findings: The examples mentioned above were reported on the news and 

most of them were lack of scientific evidence and mechanism. When balanced occlusion 
was induced artificially with the appliance, an increase in muscle strength was 
observed(Fig5~8). On the other hand, decrease in athletic performance was rarely 
reported except for verbal and respiratory disorders.

When you pay attention to the people who benchpress in the fitness gyms (weight 
room), the lifting action is repeated rhythmically while performing less repetitions. 
When benching is beyond their strength, the lifting motion gets slower, frown is formed 
on their faces, and finally their jaw positions changes.

We can analyze the displacement of their jaw in dentistry; opening of jaw, protrusion 
of mandible (lower jaw is projected forward), lip biting (the lower lip beneath the upper 
front teeth), and clenching (teeth are closed tightly).

Figure 1. Intercuspal Position

Figure 2. 2mm-elevated splint position

Figure 3. 3.5mm-elevated splint position

Figure 4. 5mm-elevated splint position
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Conclusions: As for the clenching on dentition, people clench their teeth when 

they push their physical and mental limits during sports activities. Clenching can be 
induced by physical exertion when maximum muscle strength is retained and this is 
similarly found in different types of exercises. In addition, restraint of respiratory 
function is observed. Therefore, creating a occlusal balance with occlusal appliance or 
mouthguard promoted a favorable influence when an athlete clenches. 

 
Key words: sports dentistry, sports activity, clenching, occlusal appliance, mouthguard, 

increase of occlusal vertical dimension(VD), muscle strength
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