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Welcome Address

안녕하세요. Buenos Dias. Good morning.

Welcome to the 4th Symposium for Taekwondo Studies. Thank you for coming 
from around the world to join this important event. As the president of the World 
Taekwondo Federation, it is a pleasure to see highly educated individuals passionate 
about Taekwondo. Being here fills me with pride and energy as we look to new 
horizons.

 
Whether we identify ourselves as athletes, coaches, researchers, or followers of 

the Dō, we are here today because Taekwondo plays an important part of our lives 
and has brought us here to participate in the historic events of this week.

 
As the world’s best Taekwondo athletes test their skill and training this week, we 

are here to expand the world’s academic knowledge of our sport. This symposium’s 
theme is “Strengthening Youth Education through Taekwondo,” which aims to 
advance education practices and, through these practices, the lives all Taekwondo 
practitioners.

 
Because it is the instructors and coaches who pass Taekwondo, its values, and its 

spirit to the next generation, education must be at the core of our organization. This 
training must start early in the lives of our athletes for it to be ingrained throughout 
their entire lives. Through the Olympic values and martial art ethics, we improve 
the minds and spirits of our youth.

Finally, the science of Taekwondo is still new. Precious little research has been 
conducted, but as a burgeoning field of study, your contributions are highly valuable. 
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The research and ideas presented today are laying an important foundation for 
Taekwondo’s future.

Thank you for your efforts to improve our understanding of Taekwondo. More 
importantly, thank you for improving the lives of our players.

Dr. Chungwon Choue

President
World Taekwondo Federation
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Congratulatory Address

I would like to welcome all the attendees to the 4th International Symposium for 
Taekwondo Studies and thank the World Taekwondo Federation and organization 
of this symposium.    

The relevance of this symposium is apparent when it is noted that interest in 
Taekwondo has continued to grow since it was first adopted as an official sport for 
the 2000 Olympics in Sydney, Australia. Presently, it is estimated that there are 
somewhere between 70 and 80 million practitioners of Taekwondo worldwide. 

The theme for this year’s symposium is “Strengthening Youth Education 
through Taekwondo.”  Promotion of the benefits of Taekwondo to this age group is 
significant, as it should lead to increased participation and quality of competition, 
enhanced global knowledge of sportsmanship and respect, and development of 
social responsibility and cultural exchange within the sport.

This symposium also has the potential to foster interest in the health benefits of 
Taekwondo in a global adolescent population that has seen a progressive decline 
in physical activity and an increase in obesity over several decades. There is 
some evidence that martial arts training can improve essential elements of overall 
physical fitness, such skeletal muscle and cardiovascular fitness, and reduce body 
adiposity.  However, these effects are not well established, particularly with regard 
to Taekwondo, and more research into this area needs to be encouraged.

Overall, these ongoing biennial symposiums provide a conduit for a broad 
exchange of ideas that can lead to intra-disciplinary collaboration and a more 
integrated approach to the study of Taekwondo as a research field, which is a major 
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goal of the International Association of Taekwondo Research.

One again, I congratulate the organizers for their tireless efforts and I hope that 
everyone enjoys the symposium.

Thank you,

Charlie Stebbins, Ph. D. 
Chairperson
Scientific Committee for the 4th International 
Symposium for Taekwondo Studies
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Symposium Schedule

Date Time Program Place

Jul 16

8:30 ~ Registration

Exhibition Center: 
Fuerte de Guadalupe 
Meeting Room

10:00 ~ 10:30 Opening ceremony

10:40 ~ 11:20 Keynote speech 1
Dr. Dave Hawkins

11:20 ~ 12:00 Keynote speech 2
Dr. Raul Carrillo

12:00 ~ 13:30 Lunch

13:30 ~ 15:30 Academic Session I, II

15:30 ~ 15:50 Coffee break

15:50 ~ 17:20 Academic Session I, II

17:30 ~ 18:30 Round table

19:00 ~ Welcome reception

Jul 17

9:00 ~10:00 Early morning lecture
Dr. Ramiro Ramirez

10:00 ~ Poster session
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Biomechanics, Training & Injury Prevention: 
Considerations for the Taekwondo Athlete

David Hawkins*

Department of Neurobiology, Physiology & Behavior, College of Biological Sciences University of 
California, CA, USA

Abstract

Purpose: Musculoskeletal sprain/strain injuries are common in many athletic 
training programs. An overview of basic biomechanics principles as they apply to 
musculoskeletal adaptation during training and injury prevention are provided with 
specific consideration for the Taekwondo athlete. 

Methods: Basic research and clinical findings related to the interaction between 
musculoskeletal loading history, structural and material property changes, and 
overuse injury mechanisms were reviewed in the context of refining training 
programs to maximize health and physical performance while minimizing 
musculoskeletal injury risk. Specific consideration was given to the training and 
competition programs of the Taekwondo athlete.  

Results: Acute musculoskeletal injuries result when the loading of the structure 
exceeds the ultimate force/stress of that structure, while overuse musculoskeletal 
injuries result when loading of a structure causes micro damage that accumulates 
during repeated training bouts faster than the damage can be repaired. The 
structural and material properties of musculoskeletal structures can vary within 
and between individuals. Further, the acute and chronic temporal response of these 
properties to loading can vary between structures within an individual and between 
individuals. Thus, different athletes can have different acute and chronic changes 
to musculoskeletal structural and material properties in response to similar loading 
histories and these responses should be considered when developing individual 

* dahawkins@ucdavis.edu
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training programs. Age, gender, and the inherent individual differences are factors 
that influence an athlete’s musculoskeletal response to training. 

 
Conclusions: Training programs designed to improve the health and physical 

performance of the Taekwondo athlete should be customized to minimize injury 
based on an understanding of the individual’s musculoskeletal loading history and 
the temporal physiological response to this loading.

Key words: musculoskeletal, overuse, training 

Figure 1: Basic illustration of the structural and material properties of one musculoskeletal 
structure (i.e. Achilles tendon). Understanding these properties and how they change in 
relationship to the loading history of the structure during training and competition is vital to 
developing training programs that improve an athlete’s health and physical performance while 
minimizing injury risk. 
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Joint Injury Prevalence due to 
Structural Instability in Elite Athletes

Raul Carrillo*

Rebioger, Centro  de  Quiropráctica  y  Restauración  Articular Monterrey,  N. L.  México

Abstract

Purpose: Biomechanical alterations in the human body create excessive force 
transfer while it is in motion during sports and daily life activities. Thus we must 
evaluate all abnormal load moments within the body joint systems. Through time 
we have found that athletes who inherited altered structural frames have developed 
diverse joint pathologies which alter the outcomes during recovery time and 
post injury capabilities as well as re-injury rates. Upon this premise we started 
by studying the meniscal injury rate and its relationship to structural imbalance, 
within Taekwondo athletes also We also focused on studying the effects of PVP 
collagen to repair peripheral meniscal tears as an alternative treatment to PVP and 
ozone therapy, to prevent or delay arthroscopic interventions. The study types were 
analytical, longitudinal, retrospective, prospective, comparative (self controlled) 
open clinical trial. 300 patients sample between 2010 and 2013 the Rebioger Clinic 
in Monterrey, Mexico. Patients were aged 15-80, with confirmed MRI diagnosis and 
clinical findings. Exclusions: all patients with knee block symptoms and those with 
known allergies to PVP collagen and /or lidocaine 2% solution.

Methods: All patients were submitted to 4 intra articular injections of PVP, one 
injection per week for 4 weeks. Tools used were 1 insulin syringe 1 ml, 2 five ml. 
Syringes, one 10 ml. Syringe, 2 needles 22”, alcohol swaps, sterile fields, gauses, 
microdacyn spray solution, isodine solution, fibroquel 4 ml PVP collagen, and 2 % 
lidiocaine solution.

* quirolue94@gmail.com
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Results: After an average of 40 days of initial treatment, patients had 4 injections 
of collagen PVP, and evaluated with the womak index questionnaires the group had 
a 95.5 % recovery rate, avoided surgery, and returned to pre-injury status.

Conclusions: The results were extremely satisfactory for patients who followed 
treatment with intra articular PVP, a physiotherapy program and a structural 
balance program. Our results are encouraging and warrant further research to look at 
the benefits of diminishing long-term need for arthroplastic surgery for patients with 
sports injuries on the meniscal structures.

Age Mean±SD
Median

Mode

44.5±13.65
45.00
37a

Gender
Female

Male
32(47.8)%
35(52.2)%

Affected knee Right
Left

Both

35(52.2)%
29(43.3)%
3(4.5)%

Improvement Time
Median

Mode

40.1±37.65days
35.00

34

Post Surgery Infiltration
Yes
No

3(4.5)%
64(95.5)%

Table 1. Characteristics of patients
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Non Surgical and Minimally Invasive Alternative Treatments 
for Knee and Spine Injures in Athletes

Raul Carrillo, Ramiro Ramirez*

Rebioger, Centro de Quiroprácticay Restauración Articular Monterrey, N. L., México

Abstract

Purpose: Bone ligaments injuries of high performance athletes have always been 
a challenge for medical teams as they require the quickest possible recovery and 
with the least chance of suffering chronic pain or consequences that affect could the 
athletic performance.

Methods: The minimally invasive techniques to repair articular injuries is a 
request from patients who want a quick return to their work and social lives, but in 
the high performance athletes it is an absolute necessity. Disc and facet injuries in 
spine and meniscal disorders and condromalacia of  the patella of the knee should be 
treated conservatively initially, but if the resources are depleted and the traditional 
surgical option is considered, the following options of procedures like infiltration 
or minimal invasion to the resolution of pain should be considered. Degenerative 
disc disease, herniated disc's and ruptured disc's can be managed with infiltration 
of platelet-rich plasma (PRP), prolotherapy or Ozone therapy even as a prelude to 
a percutaneous or endoscopic discectomy. The use of radiofrequency has been a 
great help to lengthen the symptomatic relief of discomfort. Meniscal disorders are 
very common and final treatment is arthroscopic repair with good results in most 
cases, but we may consider using lubricants, PRP or Prolotherapy before surgery. 
Satisfactory surgical results are not very promising in Chondrolomacia of the patella 
(CMP) injuries; therefore, these same techniques should be emphasized.

Results: Using repair therapies in myotendinousand osteotendinous disorders is 
very useful because it accelerates the repair process in the injured area.

* ortoramiro@gmail.com
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Conclusions: Not all patients can be successfully treated with minimal invasive 
techniques although these  options should be considered, but not always used, over 
traditional surgery.

Key words: ligaments, meniscal, degererative
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Developing Leadership Skills in Youths through Taekwondo

Russell Ahn*

University of California, Berkeley, USA

Abstract

The purpose of this presentation is to identify the traditional values of martial 
artsthat would be helpful when developing leadership skills in youths through 
Taekwondo training. The first half of this presentation will review research which 
has indicated how martial arts education can be effective and valuable for children 
and adolescents in their emotional and moral development. For example, martial 
arts education has been found to help prevent juvenile delinquency and promote 
adolescent mental health. Martial arts’ training has also been shown to improve the 
quality of adult practitioners’ life and mental health. 

The second half of this presentation will identify contemporary leadership 
theories and strategies for how to develop youth leadership skills. First, it is 
important to identify the types of leadership available (e.g. traditional, transitional, 
transformational, adaptive, complexity or global). Secondly, the changes and 
trends seen in the development of leadership skills will be discussed. Third, this 
paper will identify characteristics and common concerns when working with 
adolescents and suggest how adolescents should acquire leadership skills.  Last, this 
presentation will propose strategies for the development of youth leadership based 
on contemporary leadership theories and the traditional values of Taekwondo’s 
philosophy and training. 

This presentation will also address success stories of character-building experiences 
gained through Taekwondo training, where Taekwondo training has satisfied 
recreational purposes as a sport while also providing disciplinary and philosophical 
value.  The purpose of this talk is to illustrate how martial arts education needs to 
emphasize traditional martial arts and philosophical values, as well as cultural and 
moral values to young practitioners when helping them develop leadership skills.

* russellahn@ucmap.org
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Figure 1. Maslow's Hierarchy of Needs

With the explosive growth of the World Taekwondo Federation and its 204 
member nations, the world Taekwondo community needs capable and outstanding 
young leaders of the 21st century to nurture Taekwondo as an Olympic core sport 
and a global martial art so that they can help achieve the ultimate goal of Taekwondo 
- creating a peaceful mankind. 

Key words: traditional leadership, transitional leadership, adaptive leadership, 
complexity leadership, global leadership & 21st century leadership 
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Patriotism

‘Ae-guk’  

Equality

‘Pyung-deong’ 

Law-abiding

‘Jun-beob’ 

Courtesy

‘Ye-ui’ 

Loyalty & Filial 

piety

‘Chung-hyo’

Figure 3. Characteristics of Taekwondo spirit from its Code of Conducts

Figure 2. Characteristics of Taekwondo spirit from its dynamic movements
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Olympism Traditional Taekwondo spirit 

A philosophy of life Concept of “Do” in Taekwondo 

Harmonious development & peaceful society Hongik-ingan & ‘Han’ theory

The Olympic movement is the concerted, 
organized, universal and permanent action

Code of conduct of Taekwondo → 
Five tenets of Taekwondo

The practice of sport is a human right 
→ Friendship, solidarity & fair play

Taekwondo spirit from its code of conducts
‘Ae-guk,’ ‘chung-hyo,’ ‘ye-ui,’ ‘jun-beob,’ 
‘pyung-deong’

Recognizing that sport occurs within 
the framework of society

Loyalty, courtesy, law-abiding, equality 

Incompatible with any form of discrimination 
with regard to a country or a person on 
grounds of race, religion, politics, gender 

Taekwondo spirit from its code of conducts
Taekwondo spirit from uniform and symbols
‘Pyung-deong,’ ‘jo-hwa,’ ‘hap-il,’ ‘bak-shil,’
‘yak-sok’

The Olympic movement requires compliance with 
the Olympic charter and recognition by the IOC 

Taekwondo is an action philosophy

Table 2. Mutual goals of Olympic values and Taekwondo spirit 

Family Community School Work 

People

Parents, siblings, 
grandparents, cousins, 

aunts, uncles 

Neighbors, youth 
organization 

staff members, 
clergy, employers, 
community leaders

Teachers, counselors, 
principals, peers, 
nurses, coaches

Supervisors, coworkers, 
clients, customers

Activities 

Chores, vacations, 
hobbies, holidays,
family celebrations 

Lessons, clubs, 
sports, youth groups, 

volunteering

Clubs, sports, 
class discussions 

and presentations, 
students government, 

service clubs

Finding a job, 
interviewing, 

performing job duties

Learning 

Experience

Baby-sitting for younger 
siblings, cooking meals, 

visits to the library 

Scout training, 
YMCA/YWCA and 

other associations, Red 
Cross, leadership camp

Sports, clubs, training 
for class office, 
leadership class

Orientation, on-the-job 
training, supervision, 

apprenticeship

Table 1. Leadership development interactions 
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The Concept of “I” and “Thou” in the Master-Disciple 
Relation in Taekwondo Training

Peter Ha*

Graduated School of Physical Education, Kyung Hee University, Korea

Abstract

There are many ways to distinguish the sport and martial art aspects of 
Taekwondo (TKD). In this paper, we attempt to characterize the martial aspects of 
TKD in respect to the concept of "I" and "Thou" in the master-disciple relationship. 
As it is well known, TKD players pursue expertise in self-defense. In order to 
attain the skills of self-defense, it is necessary to engage in physical training. In the 
training, there is required, on the one hand, someone who wants to learn the self-
defense skills, and, on the other hand, there is someone who is able to teach these 
skills. Generally, the former is called a trainee and the latter is identified as a trainer. 
Thus, just like any other sport, the training of sports TKD is constituted in a trainer-
trainee relation. In addition to this, there is another relation in the training of TKD. 
In TKD training, there is also the master-disciple relationship, which is essentially 
different from a relation found in a trainer-trainee. The former is characterized as 
the "I" and "Thou" relation between a trainer and trainee. And this relation is not to 
be equated with the "I" and "It" relation between a trainer and trainee. Whereas the 
“I-Thou” relation is founded in the practical knowledge, the “I-It” relation is based 
on the technical knowledge. By emphasizing the practical relation of “I-Thou” that 
is fundamentally distinguished from the "I-"It" relation, we want to shed light on the 
distinctive features of the master-disciple relation in TKD training.

The purpose of this study was to improve the dignity of the Taekwondo certification 
test by identifying problems inherent in it and providing solutions to those problems 
from the perspective of regarding the certification test as a “rite of passage”.

Key words: trainer-trainee, master-disciple, technical knowledge, practical 
knowledge 

* peterha61@khu.ac.kr
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Applicabilcation of a Korean Buddhist Paradigm of 
Spiritual Practice to Contemporary Martial Art/Martial Sport Study

Ron Dziwenka*

New Mexico State University, United States

Abstract

The Goryeo-era Buddhist monk Jinul (Zhina 知訥  / 지눌, 1150-1210 C.E.) 
offered a harmonizing view of Buddhist spiritual practice by applying the then 
prevalent view of Korean Seon (禪 Chan/Zen) to his understanding of the study of 
Chan schools by the 9th century Chinese Huayan Patriarch Zongmi (宗密, 780-
841 C.E.). Jinul’s approach emphasizes the comprehensiveness and applicability 
of the sudden awakening, gradual cultivation (SA/GC, 頓悟漸修  돈오점수,  dono 
jeomsu) paradigm of Buddhist spirituality, and valorizes it as the a definitive 
approach to practice. Based on an analysis of my qualitative research findings 
garnered through interviews of long-time practitioners of martial arts, I assert these 
practitioners support my thesis that the soteriology of Jinul’s SA/GC paradigm of 
practice is applicable to the practice of martial arts/martial sports (MA/MS) in the 
contemporary context. 

* dziwenka@nmsu.edu
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Taekwondo Certification Test 
as a “Rite of Passage”

Hyeong-Seok Song*, Jae-Jun Kim

Dept. of Taekwondo, College of Physical Education, Keimyung University, Korea

Abstract

Purpose: The purpose of this study was to improve the dignity of the Taekwondo 
certification test by identifying problems inherent in it and providing solutions to 
those problems from the perspective of regarding the certification test as a “rite of 
passage.”

Conclusions: A rites of passage is composed of many factors like space, uniforms, 
event, and contents etc. These factors contribute to satisfying the function of the 
rites, including transmission of values and unification of participants. These factors 
are also considered to be very important in Olympic Games and other martial arts 
ceremonies and comprised properly according to the purpose of the ceremonies. 
These aspects can be easily seen in other ceremonies, such as the kindling of the 
sacred fire in the Olympics, the ceremony for Sumo matches, and the certification 
tests in aikido and japan-style fencing.

The present research revealed that the Taekwondo certification test in Korea 
is held in unsuitable environments, judges were not wearing the same uniforms, 
and the uniforms of the participants were not classified according to their level. 
Moreover special events were not offered in most cases except for a small number of 
test districts. 

The majority of the test was composed of poomsae and sparring, and the duration 
of each test was only two to five minutes because of the large number of candidates 
at the test. Since thousands of students were tested in one day, the certification test 
had to be held in a large gymnasium, and the time allowed for each test was limited. 
For these reasons, the place for the certification test was very noisy and distracting, 
and the running of the ceremony was disorganized.

  * hssong@kmu.ac.kr
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In addition, the different uniforms of the judges and the same uniforms of the 
participants acted to degrade the ceremony. The certification test did not offer 
special events, which could have integrated the participants. The limited time for 
and contents of the test also restricted the opportunity of the participants to show 
their ability and potential. In order for the Taekwondo certification test to properly 
function as a “rite of passage,” the following improvements are required.

First, regarding the space and scale of the certification test, the number of 
candidates for a given test should be reduced, and the atmosphere should befit 
the occasion. In the long run, an exclusive place for the Taekwondo certification 
test should be prepared since the dignity of the rites cannot be obtained without 
appropriate concern for the space. 

Second, the design and color of the candidates’ uniforms need to be diversified 
according to their certification level, and the uniforms of the judges should be 
standardized and improved to represent their authority and the characteristics of 
Taekwondo.

In addition, it is recommended special events for improving the dignity of the 
rites such as showing the superiority of Taekwondo, and promoting the fellowship 
of participants should be included in the Taekwondo certification test. Proper use of 
these events may strengthen the integrating function of the Taekwondo certification 
test as a “rite of passage.” 

Finally, the contents of the Taekwondo certification test should be organized to 
reveal the value inherent in Taekwondo. Those contents should comprise of mixed 
features of poomsae, sparring, board breaking with bare hands and feet, theoretical 
backgrounds, articles, and interviews. It is also necessary to provide the candidates 
with enough time and opportunity to show their skills and abilities during the 
certification test.
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Civil Liability in and Outside of School: 
Taekwondo Kids in Self-Defense or in Injuries 

Kwang-Jun Tsche*

Kyung Hee University Law School, Korea

Abstract

Purpose: The purpose of this study is to prevent school children from applying 
Taekwondo skills in self-defense to avoid potential civil liability and help parents 
and schools establish more secure environments for school children in Taekwondo 
training programs in and outside of school hours. For this purpose, legal issues 
related to school children who use Taekwondo skills in self-defense and inf lict 
injuries on another party, and legal standards for school liability for injuries of 
its pupils in Taekwondo training, in-and outside of school, will be comparatively 
analyzed.  

Methods: A functional method of comparative legal study will be applied. 
Common law countries such as the US, UK, and Australia and civil law countries, 
like Germany and Korea will be included. 

Results: Taekwondo trainees face a difficult decision when applying their skills 
in a self-defense situation. The person initiating the attack may become a future 
litigant, attempting to recover damages for injuries sustained in an altercation 
which he initiated. Parents who enroll their children in Taekwondo training and 
the instructors who provide the training may also find themselves responsible for 
injuries inflicted by school children in self-defense. For injuries of school children in 
training, the mere fact that a Taekwondo activity takes place away from the school 
grounds and other agencies are involved in the supervision or control of school 
children will not release a school from its duty of care. It will not be sufficient for 
a teacher to contact an external organization to run an activity and then attempt to 
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place accountability for safety of the school children in the Taekwondo instructors’ 
hands.

Conclusions: Taekwondo trainees must not only know how to use their skills 
when necessary, but must also have control over their skills when they use them 
in self-defense. Without control, injury and death could result in situations where 
children in self-defense are responsible for excessive use of force. Given the current 
state of tort law in all compared countries, it appears that schools running outside 
school hours and holiday programs must have exceptionally thorough and well 
maintained procedures in place to avoid risk of litigation.

Key words: tort liability, self-defense, school liability, liability of child, liability 
of parents, liability of instructors
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Improving Taekwondo Educational
and Businesses Standards

through Personal Teaching Philosophies

John A. Johnson*

Graduate School of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: This article’s purpose is to introduce the practice of writing a personal 
teaching philosophy to Taekwondo in order to raise Taekwondo education standards 
to the level of professional educators. Writing a Taekwondo personal teaching 
philosophy (TPTP) will enable instructors to guide their students toward clearly 
defined goals in the most efficient manner possible. How some TPTP elements are 
similar to a business plan are also discussed to assist instructors who desire to open 
a Taekwondo school.

Methods: Literature reviews of personal teaching philosophies, educational 
standards, and business practices were conducted. The rationales for TPTPs and 
their relationship to educational standards were then determined. Next, a plan 
for writing a TPTP was conceived for all Taekwondo instructors regardless of 
their knowledge of pedagogical practices. It was then determined TPTPs share 
similar concepts with current business practices, namely business plans. Finally, 
correlations between TPTPs and business practices were then established.

Results: The literature reviews indicate TPTPs should enable instructors to 
identify their educational goals and how to accomplish them. TPTPs also provide 
much of the information needed to complete a business plan for a Taekwondo 
school. TPTPs can thus be useful when opening a martial arts school, because they 
identify the core of any Taekwondo school: its educational practices. The results 
of this study therefore indicate a TPTP will strengthen Taekwondo instructors’ 
abilities to teach as well as their overall business practices.

 
* beowulf600@gmail.com 
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Conclusions: By elucidating a teaching philosophy, instructors make more 
appropriate educational and business decisions. TPTPs can therefore provide 
positive improvements to the lives of Taekwondo students, but only if Taekwondo 
organizations impose and enforce them and similar educational standards. TPTPs 
possess additional commercial benefits, since they can influence the writing of a 
business plan and other business practices. A TPTP’s chain of influence is clear: 
adapting education standards and practices in a Taekwondo setting produces better 
Taekwondo students and schools. Yet, quantitative research is needed to verify these 
theoretical findings.

Key words: Taekwondo, pedagogy, educational standards, Taekwondo personal 
teaching philosophy (TPTP), business plan
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Martial Arts Philosophy and Practice 
For Daily Life and Work

Leo D. B. Snel*

Graduate School of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: The purpose of this study was to examine if martial arts philosophy 
and Practice have any quantifiable benefits for daily life and work. In order to 
measure these benefits, the Body-Mind Harmony Index (BMHI) wasdeveloped. 
The BMHI is a model designed to reflect the degree of harmony between the body 
and mind by means of a self-examination questionnaire. The research measured the 
effects of 12 weeks of martial arts training on the BMHI of test subjects.

Methods: Sixteen test subjects in the Martial Arts Training Group (MATG) 
went through a 12-week martial arts training program consisting of theoretical 
and practical parts. In the theoretical portion, they learned about the history and 
development of (Asian) martial arts, the main common principles of martial 
artphilosophies and the basic theory about the body-mind connection. In the 
practical section, they learned basic martial arts movements, abdominal breathing 
and active meditation. As a control group, 9test subjects in the Non-Exercise Group 
(NEG) maintained their normal life patterns during the same 12 weeks. Both groups 
were required to fill out the BMHI-questionnaire at the start and end of this 12-week 
program.Differences between the pre-test and the post-test were analyzed with the 
sum of squares method.

 
Results: The MATG showed significant higher scores on the BMHI of test 

subjects in comparison to the NEG. 
 

* snelleo@gmail.com
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Conclusions: Martial arts philosophy and practice can result in an increase of the 
BMHI score of test subjects even in as little as three months. 

Key words: mental and physical health, psychology, philosophy, body-mind 
connection, martial arts
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1   2012. “The modifications of protective gear, rules and regulations during Taekwondo’s evolution–
from its obscure origins to the Olympics.” The International Journal of the History of Sport 29.9: 
1363-1381.

The Modifications of Protective Gear, 
Rules and Regulations During Taekwondo’s Evolution 

– From Its Obscure Origins to the Olympics
 

Moenig Udo1, Sung-Kyun Cho1, Hyeong-Seok Song2*

1   Dept. of Taekwondo, Youngsan University, Korea
2   Dept. of Taekwondo, College of physical Education, Keimyung University, Korea

Abstract

Asian martial arts were largely unknown until the 1960s in the Western world. 
Initially, Taekwondo was mainly an outgrowth of Japanese karate, but later changed 
its fundamental character from a martial art for self-defense into a sport with the 
introduction of full-contact competitions. This also paved the way for Taekwondo 
to eventually become an internationally recognized sport, in spite of the fact that 
originally this transformation was very controversial among the early Taekwondo 
leaders and represented ultimately the outcome of their political struggles. 
Furthermore, the principle rules and regulations selected for the competition format 
had a profound effect on the technical direction of the sport. Rule changes and the 
improvement of protective equipment continued to play an important role in the 
shaping of Taekwondo. The ongoing changes in the competition format, largely 
initiated by outside criticism and the fear of losing its Olympic membership status, 
are going to decide Taekwondo’s future direction and survival as a sport.

Key words: Taekwondo, full-contact sparring, protective equipment, rules and 
regulations, scoring transparency  
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On Construction and Application of
Scale of Attitude Toward Martial Arts Sports 

 
Franjo Prot*, Ksenija Bosnar

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

Purpose: The aim of this contribution is to present results on construction and 
application of the SBS scale of attitude toward martial arts authored Bosnar, Sertić 
and Prot (1996). Based on 46 preliminary statements on martial arts/combat sports 
comprising of a full range of attitude from extremely positive to extremely negative 
describing cognitive, affective and action component of attitude. In the first part 
of this contribution the internal metric properties of 20 items, the scale of attitude 
toward martial art sports are presented, regarded as very good and promising.  In the 
second part of this contribution, the classification validity of SBS scale of attitudes 
toward martial arts is demonstrated on subjects with different professional interests.

 
Methods: (A) In the first part of this contribution the SBS Scale of attitudes 

toward martial art is composed from 20 items (Table 1) on a 5 point Lickert scale in 
a range from one to five 1 – strongly disagree,  2 - moderately disagree,  3 - neither 
agree or neither disagree,  4 - moderately agree, and 5 - strongly agree was given 
to 390 Croatian  primary school students 10 to 15 years of age from 5th to 8th grade: 
194 males  (92 of grades  5th to 6th  aged from 10 to 12 and  102 of grades  7th to 8th  
aged from 13 to 15); 196 males  (83 of grades  5th to 5th aged from 10 to 12 and  113 
of grades  7th to 8th aged from 13 to 15) primary metric propertis were also identified 
(Table 2).

(B) The aim of the second pat of this contribution is to demonstrate the 
classification validity of the SBS scale of attitudes toward martial arts by Bosnar, 
Sertić and Prot, (1996), where results of Prot, Bosnar and Štimac (2005) are 
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presented, where the classification validity of SBS scale of attitudes toward martial 
arts sport when applied to groups with different professional interests. Students 
of theology, elementary school teachers, students of kinesiology, and Taekwondo 
trainers, were examined and their discriminative validity was demonstrated. 
The  SBS scale has been applied to the total sample of 233 male subjects. The 
sample consists of four subsamples: (1) 82 students of kinesiology, (2) 68 students 
of Christian theology, (3) 31 elementary school teachers, and (4) 52 Taekwondo 
trainers. The metric properties of SBS scale were established on the total sample. 
The reliability estimated by Cronbach's alpha coefficient was very high (0.939), and 
was higher than obtained in previous researches done on younger population. 

Results: (A) Following the initial construction of the scale of attitudes toward 
martial art sports (Bosnar, Sertić and Prot, 1996) an internal consistency and item 
validity were reviewed in several surveys: Bosnar, Sertić and Prot (1996)  n=120 
second year male student of Physical Education at the University of  Zagreb, with 
and reliability RTT= 0.93; Prot, Bosnar and Sertic (1999) n=194 male primary school 
pupils 10 to 14 years of age from 5th to 8th grade with and reliability RTT= 0.85; 
Sertić, Prot and Bosnar (1999) n=196 female primary school pupils 10 to 14 years 
of age from 5th to 8th grade with and reliability RTT= 0.87 and  Zavoreo, Bosnar and 
Prot (2000) n=61 male and female young swimmers, primary school pupils 10 to 12 
years of age with and reliability RTT= 0.91; Radić (2003)  n=177 males  kinesiology 
students at the University of  Zagreb, with and reliability RTT= 0.89, and n=87 
females  kinesiology students at University of  Zagreb, with and reliability RTT= 
0.92. 

Finally, in this analysis on n=390 Croatian  primary school students 10 to 15 years 
of age from 5th to 8th grade metric properties of the Scale were good with reliability 
RTT=0.87 (Table 2).

Two way univariate analysis of varrince unweighted sum scale  reveal that (F = 
42.919, Sig= 0.000) for GENDER differences and insignificante for AGEGROUP 
(F = 0.717, Sig= 0.380) and ineractions GENDER * AGEGROUP (F = 3..345, 
Sig= 0.068) satisfying the null hypothesis that the error variance of the dependent 
variable is equal across groups (F = 0.717, Sig= 0.380) 

From this it is evident that based on  results of the SBS scale of attitudes toward 
martial arts boys are expressing a higher level of attitude toward martial arts then 
girls of both age groups, On average, 12-point difference with the Croatian  primary 
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school students. As the estimates of reliability of the total result of the SBS scale 
were regularly well over 0.80, and based of these results it could be concluded the 
same version of SBS scale is appropriate for children, adolescents and adults, and 
therefore is appropriate for longitudinal as well as cross-sectional developmental 
studies. It is also easy to see the scale is appropriate for studies of gender differences 
in various age groups as well.

(B) Descriptive parameters of the total SBS-scale result of students of kinesiology, 
students of theology, elementary school teachers, and Taekwondo trainers are in 
Table 3. Theology students had the lowest mean value and the highest variability 
of results. The next was the group of elementary school teachers followed by 
kinesiology students. Taekwondo trainers had the highest mean value of SBS scale 
and the lowest variability of results. All four groups had positive average attitudes 
toward martial arts, ranging from moderate to almost extreme. The statistical 
significance of observed differences was confirmed by the results of univariate 
analysis of variance (Table 4).

Differences among group means of the total result of the SBS scale were checked 
by univariate analysis of variance(F = 15.552, Significance = 0.000, df1 = 3, df2 = 
229).

Conclusions: Following a series of reports on good metric properties of the 
Scale of Attitude toward martial art sports, good metric properties were again found 
on data of 390 Croatian  primary school students 10 to 15 years of age from 5th to 8th 
grade with  good metric properties of the Scale with a reliability RTT=0.87 (Table 
2). Regarding attitudes toward martial arts boys expressed higher levels of attitude 
toward martial arts then girls in both resembling age groups, with an average 
difference of 12 points difference. Gender differences were significant, but  age 
group differences and gender age group interaction differences are not proved. The 
same version of SBS scale is appropriate for children, adolescents and adults, and 
therefore is appropriate for longitudinal as well as cross-sectional developmental 
studies. The scale is appropriate for studies of gender differences in various age 
groups as well.

The scale of attitudes toward martial arts (SBS) was applied to the sample 
consisting of four groups of subjects with different professional interests: students 
of theology, elementary school teachers, students of kinesiology, and Taekwondo 
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trainers. Univariate analysis of variance statistically confirmed the significant 
differences among the groups. As expected, Christian theology students have the 
lowest mean value and the highest variability of results. The next is the group of 
elementary school teachers followed by kinesiology students. Taekwondo trainers 
have the highest mean value of SBS scale and lowest variability of results.  The 
validity of SBS scale of attitudes toward martial arts was confirmed when applied to 
groups with different professional interests.  

Key words: attitude toward martial art sports, taekwodo, reliability, validity

Item Statement

SBS - 1

SBS - 2

SBS - 3

SBS - 4

SBS - 5

SBS - 6

SBS - 7

SBS - 8

SBS - 9

SBS - 10

SBS - 11

SBS - 12

SBS - 13

SBS - 14

SBS - 15

SBS - 16

SBS - 17

SBS - 18

SBS - 19

SBS - 20

I would never practice any martial art even if they were the only sports that exist.

I really do not understand the people who enjoy fighting each other.

I hate boxing.

It gives me great pleasure to overcome an opponent using my own strength and skill.

Martial arts are not more dangerous than many other sports.

Martial art sports should be banned because they promote violence among people.

Karate fighters are abnormally aggressive.

I enjoy watching good fights of different martial arts.

Martial art sports should be excluded from the Olympic Games,  

and it is not right to include the new ones.

Martial arts are vulgar and boring.

I will never permit my child to practice martial arts.

I dream of becoming a "somebody" in martial arts.

It is nice to see a well-performed kick. 

Human characters are built and shaped through fighting.

Our civilization would not be complete without martial arts.

I am not attracted by martial arts because they involve the risk of hurting another person.

Only a savage could would martial art.

A fighting spirit is noble characteristic of human race.

Nothing can justify brutality expressed through martial arts.

There should be more martial arts on TV.

Table 1. Items of SBS scale of attitudes toward martial art sports (Bosnar, Sertić and Prot, 1996)



30 Academic Session Ⅰ & Ⅱ

AM SD
Item Sum
Correlation

Corrected 
Item Sum
Correlation

F
Alpha if

Item Deleted

SBS -   1 3.06 3.06 0.52 0.45 0.52 0.87

SBS -   2 2.33 2.33 0.40 0.32 0.37 0.87

SBS -   3 3.26 3.26 0.48 0.39 0.46 0.87

SBS -   4 3.67 3.67 0.46 0.38 0.45 0.87

SBS -   5 3.14 3.14 0.45 0.37 0.43 0.87

SBS -   6 3.44 3.44 0.62 0.55 0.62 0.86

SBS -   7 3.84 3.84 0.48 0.40 0.48 0.87

SBS -   8 3.84 3.84 0.65 0.59 0.66 0.86

SBS -   9 3.66 3.66 0.66 0.60 0.68 0.86

SBS - 10 3.66 3.66 0.69 0.63 0.71 0.86

SBS - 11 3.33 3.33 0.65 0.59 0.66 0.86

SBS - 12 2.42 2.42 0.53 0.45 0.52 0.87

SBS - 13 3.87 3.87 0.56 0.49 0.56 0.87

SBS - 14 3.25 3.25 0.55 0.48 0.55 0.87

SBS - 15 2.89 2.89 0.42 0.34 0.40 0.87

SBS - 16 2.88 2.88 0.57 0.49 0.57 0.87

SBS - 17 3.86 3.86 0.59 0.53 0.61 0.86

SBS - 18 3.26 3.26 0.49 0.42 0.47 0.87

SBS - 19 3.14 3.14 0.44 0.37 0.44 0.87

SBS - 20 3.01 3.01 0.63 0.57 0.64 0.86

LAMBDA = 6.019        
 Alpha = .8726           
Standardized Item Alpha = .8727

Table 2.  Metrics properties of scale SBS on the total sample of 390 subjects. Arithmetic mean 
of items (AM), standard deviation of items (SD), Correlations of items and total result 
of scale (Item Sum Correlation), Correlation of an item and remaining items composed 
scale (Corrected item Sum Correlation), vailidity of items as correlations with the first 
principal component (F), reliability of scale if item deleted (Alpha if item deleted), first 
eigenvalue of matrix of correlations of items (LAMBDA), Reliability of scale (Alpha), 
Reliability of standardized items scale (Standardized item Alpha)
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Gender Agegroup Mean Std. Deviation N

1
 
 
2
 
 

Total
 
 

1.00
2.00
Total
1.00
2.00
Total
1.00
2.00
Total

71.53
70.05
70.75
58.46
62.68
60.89
65.33
66.18
65.80

15.17
15.10
15.11
14.93
15.85
15.57
16.38
15.90
16.10

92
102
194
83

113
196
175
215
390

Group N AM SD SE MIN MAX

FFK 82 76.54 15.607 1.72 30  99

THE 68 67.68 18.782 2.28 23 100

EDU 31 72.81 17.387 3.12 32 100

TKD 52 87.06  8.306 1.15 55  99

Total 233 75.80 17.039 1.12 23 100

Table 3.  Descriptive statistics of unweighted sum scale: arithmetic mean (Mean), standard 
deviation (Std.Deviation), Number of subjets (N) for intersections of for GENDER (1 male, 
2 female) and AGEGROUP (coded with 1 for   grades  5th to 5th aged from 10 to 12 and  
coded with 2 grades  7th to 8th aged from 13 to 15) 

Table 4.  Descriptive parameters of total SBS scale result of students of kinesiology (FFK), 
students of theology (THE), elementary school teachers (EDU), and Taekwondo trainers 
(TKD). Number of subjects (N), arithmetic mean (AM), and standard deviation (SD), 
standard error of estimate of mean, minimal scale value (MIN) and maximal scale value 
(MAX). (Prot, Bosnar and D. Štimac; 2002)
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Life after the Jump, Jobs after the Games:
Career Advice and Hope for Taekwondo Athletes

Jae-Won Kang*, Tuan Truong

School of Social Sciences and International Studies, Faculty of Arts and Social Sciences, University of 
New South Wales, Australia

Abstract

Purpose: The early age of a career transition/termination in Taekwondo represents 
a unique period of an athlete’s life change. Therefore, the intent of this qualitative 
study was to examine the current status of athlete career and education programs 
both nationally and internationally, and identify opportunities for interventions to 
facilitate a positive transition into a post-athletic life.

Methods: The qualitative methodology applied to this study was a combination 
of three different approaches. First, the paper reviews the literatures through 
a systematic keyword and database search on career transition concepts and 
models, and identifies factors affecting an elite Taekwondo athlete’s out-placement 
and redevelopment. Second, through an analysis of the International Olympic 
Committee and Australian Sports Commission’s Athlete Career and Education 
(ACE) programs from competitive, academic and social perspectives, there is a 
hope to understand how elite Taekwondo athletes prepare to transition into life after 
sport and their careers. Third, semi-structured interviews were conducted with 
seven ACE representatives (administrators and research managers) who have career-
specific knowledge and vast experience in working with a variety of elite athletes in 
Australia.

Results: In general, findings indicated that early intervention strategies enhance 
the self-directed career development of young Taekwondo athletes in order to better 
identify, evaluate and modify their career goals. In terms of the integrated athlete 
career program, the use of multi-faceted and long-term programs improves quality 

* jwonkang@hotmail.com
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of ongoing industry collaborative education and vocational training support in 
Taekwondo.

Conclusions: Changing one’s career direction is a multi-dimensional life-
long process in Taekwondo. However, the majority of elite Taekwondo athletes 
do not actively prepare for a particular career path after their of athletic careers. 
A comprehensive career assessment with early career planning is essential for 
facilitating a smooth transition to achieve career goals.

Key words: career, athletic career, Taekwondo career, self-directed career 
development, athlete career and education program
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Consumer Satisfaction and Event Quality Perception: 
A Case of the 2009 World Professional Taekwondo Tour

Yong-Jae Ko1*, Kevin Cattani2, Tae-Ho Kim1, Su-Ar Lee3, Jin-Bang Yang4, Yong-Bum Kim5

1 Dept. of Tourism, Recreation, and Sport Management,  University of Florida
2 Dept. of Health, Wellness and Sport Marketing and Management, Dubuque University
3 Dept. of Spanish and Portuguese Studies, College of Liberal Arts & Sciences, University of Florida
4 Dept. of Taekwondo Instructor Education, College of Martial Arts, Yong In University
5 Martial Arts Studies, College of Public and International Affairs, University of Bridgeport

Abstract

Purpose: The purpose of this study was twofold: (a) to identify perceived event 
quality factors that influence spectators’ satisfaction and revisit intention, and (b) to 
examine event quality perceptions, satisfaction, and revisit intentions through the 
lens of spectator gender.

Methods: Regression analyses and ANOVAs were employed to analyze the 
survey data collected from spectators who attended the 2009 World Professional 
Taekwondo Tour. A total of 600 survey packets were distributed to spectators. 
Survey participation was limited to those adults were 16 years of age or older. 
Overall, 235 successfully completed packets were returned, representing a response 
rate of 39.2% Ko et al. (2011) and Kwon and Ko’s (2006) single item measurement 
scale of service quality. The format of the scale was a 7-point Likert-type scale (1 = 
strongly disagree; 7 = strongly agree).

Results: Regression analysis indicated that Game performance, entertainment, 
and socialization opportunity were found to be important variables for spectator 
revisit intention while Game Performance and Socialization signif icantly 
contributed to the prediction of consumer satisfaction (see Tables 1 and 2). The 
results also showed event quality perceptions varied depending on the gender of 
spectators, but Skill performance was found to be the highest-rated factor in both 

* yongko@ufl.edu
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male and female spectators. The results of the ANOVA evidenced significant event 
quality gender group differences in Skill Performance, Socialization, Staff Quality, 
and Entertainment (see Table 3). Overall, female spectators showed more favorable 
perceptions about event quality than their male counterparts.

Conclusions: The issue of event quality in special events such as a martial arts 
event has not received scholarly attention. As such, the results of the current study 
will contribute not only to the event management literature but also to the further 
growth of the martial arts industry.

Key words: event quality, satisfaction, spectator profiles, gender, Taekwondo event

df F β t p

11/76 26.76

Skill Performance .194* 2.567 .013

Operating Time .131 1.352 .181

Information .009 .111 .912

Staff Quality .027 .328 .744

Entertainment .167 1.895 .063

Concessions -.068 -.788 .433

Fan interaction .137 1.929 .058

Socialization .385** 3.908 .000

Ambience .167 1.927 .058

Design .005 .051 .959

Signage -.008 -.083 .934

Note: R2= .819; Adjusted R2= .789.
*p< .05, **p< .01

Table 1.  Regression analyses examining the relationship between event quality perceptions and 
satisfaction
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df F β t p

11/79 14.15

Skill Performance .281** 2.931 .005

Operating Time .072 1.352 .181

Information -.129 -1.291 .201

Staff Quality -.095 -.928 .357

Entertainment .304** 2.714 .008

Concessions -.003 -.031 .975

Fan interaction .019 .217 .829

Socialization .268** 3.908 .000

Ambience .167* 2.146 .035

Design .001 .009 .993

Signage .072 .616 .540

Note: R2= .696; Adjusted R2= .647.    
*p< .05, **p< .01

Total Male Female

M (SE) M (SE) M (SE) F p

Event Quality 

Skill Performance

Socialization 

Fan Interaction

Operating Time

Concession

Design

Entertainment

Ambience

Staff quality

Signage

Information

6.42

6.12

6.11

6.09

6.07

6.04

5.89

5.79

5.73

5.63

5.49

(1.15)

(1.39)

(1.44)

(1.41)

(1.38)

(1.39)

(1.50)

(1.82)

(1.52)

(1.76)

(1.64)

6.22

5.83

6.13

5.94

5.98

5.88

5.50

5.74

5.43

5.50

5.32

(1.37)

(1.59)

(1.47)

(1.59)

(1.39)

(1.48)

(1.65)

(1.69)

(1.70)

(1.86)

(1.72)

6.67

6.51

6.09

6.30

6.19

6.26

6.41

5.86

6.13

5.83

5.72

(.70)

(.95)

(1.42)

(1.12)

(1.37)

(1.24)

(1.09)

(2.00)

(1.14)

(1.62)

(1.52)

3.42

5.09*

0.02

1.41

0.50

1.57

8.32**

0.10

4.82*

0.75

1.26

.07

.03

.90

.24

.48

.21

.01

.75

.03

.34

.27

Overall Satisfaction

Revisit Intention

6.19

5.98

(1.19)

(1.32)

6.00

5.82

(1.28)

(1.37)

6.45

6.20

(1.02)

(1.22)

2.85

1.62

.10

.21

Note: *p< .05, **p< .01

Table 2.  Regression analyses examining the relationship between event quality perceptions and 
revisit Intention

Table 3.  Means and standard deviations event quality, satisfaction and revisit intention by gender
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Evaluation of Taekwondo’s Scientific 
Activity through a Bibliometric Analysis

Susana Cota-Guajardo*

CIDE-CEJUS. AMMDK. Oriente. Juan José Rios, Sinaloa, Mexico

Abstract

Published scientific article analysis is a fundamental link in the research process. 
It has become the standard unit to establish quality of knowledge and its impact in 
the scientific environment. The objective of this study was to analyze the evolution 
of scientific investigation of Taekowndo. 714 references published between 1984 
and 2013 were analyzed. Those references were obtained from the scientific 
databases Scopus, Web of Knowledge and Science direct using Taekwondo as a 
key word. The number of publications, authors, magazines and their impact factor 
were counted, as well as key words and countries generating research on this topic. 
Results showed that original research articles were the most common publication 
type (78%), followed by review articles (8%). The first article - discussing injuries 
- was published in 1984 in a Danish medical magazine. The increment of published 
articles during the last decade is remarkable, showing a 400% increase compared to 
the previous decade. The two countries with the most publishing activity are United 
States and Korea, followed by China, Turkey and Spain. 95% of the articles are 
published in English. The most frequent key words are: human, injury, sport, martial 
art, Taekwondo and article. Eight out of the nine more popular magazines have an 
impact factor (JCR 2011), with Journal of Biomechanics (FI = 2.434) being the one 
with the most publications. It is concluded that scientific research in Taekwondo is a 
new area in knowledge, considering that there is a noticeable growth during the last 
decade. It was observed that the interest area has prevailed during this period is that 
related to injuries.

Key words: bibliometric, Taekwondo, scientific activity

* susycota74@hotmail.com
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Figure 1. Publication type
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Name Frequency
Impact Factor

JCR 2011

Cited

Half-life

Journal of Biomechanics

Psychology of Sport an Exercise

Perceptual and Motor Skill

British Journal of Sport Medicine

Science and Sport

Procedure- Social and Behavioral Science

Journal of Strength and Conditioning Research

Journal of Sport Science and Medicine

Archives of Budo

38
22
16
16
15
13
12
11
11

2.434
1.876
0.487
4.144
0.475

-
1.831
0.754
1.189

8.8
4.6
>10
5.9
5.1
-

4.9
4.6
2.2

Key Word Frequency

Human

Injury

Taekwondo

Article

Sport

Martial Art

246
136
118
114
129
123

Table 1. Magazines with a major number of publications and their impact factor 

Table 2. Most common key words used
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The Bipashic Planification Model of Sport Training

Pedro E. Gómez Castañeda*

University Sports Soccer and Sports Science, Mexico

Abstract

Purpose: The purpose of this study is the construction of an alternative way to 
plan training Taekwondo athletes for competition.

Methods: An interview was collected with the 52 state Taekwondo team coaches  
country for their views on the importance and achievement of having tools to have 
a direction of sports training process and to discuss also for the forms used in the 
planning of the training of their athletes.

Results: The results of the universe interview coaching, the following results 
were obtained: 8% of coaches do not plan, 15% do so occasionally, while 77% plan 
the process of preparing their athletes. The coaches who said planning was worth 
while, 15% occupies contemporary models such as ATR, while the remaining 85% 
planned by a traditional scheme.

Conclusions: These results indicate the state team coaches are unclear how to 
form a training plan according to plan training competitive demands, since most 
of those who planned set in a traditional model irrelevant to current competitive 
conditions Mexico. Also, a lot of attention must be paid to the fact that a percentage 
of coaches do not plan the training process and that 15% do so occasionally. 
Therefore, the need to create an alternative to planning Taekwondo competitors 
exists.

Key Words: training planning, competitive Taekwondo, biphasic model, state 
coaches

* pgc1974@gmail.com
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Figure 1. Results of the survey of Mexican state Taekwondo team coaches Taekwondo

Figure 2. Planning models of sports training used by Mexicans coache for youth teams
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Figure 3. Schematic graph planning biphasic model sport training
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Functional Impact of the Correction of 
Biomechanical Deficiencies in Taekwondo Youth Athletes: 

A Three Treatment Format
 

Francisco Diez, Saul Luengas*

Comision Nacional de Quiropractica Deportiva, Universidad Veracruzana, Mexico

Abstract

Introduction: Previously, we conducted two studies investigating the impact of 
chiropractic intervention in symptomatic elite adult Taekwondo athletes, both in 
terms of the evolution of their symptoms and their performance during training and 
competition. This study will take the previous findings one step further by analyzing 
the effects of correcting biomechanical deficiencies on three treatment groups 
through chiropractic procedures in clinically healthy athletes. As we primarily 
engage in clinical practice and are accustomed to treating symptomatic individuals, 
the favorable results obtained in the two previous studies were not surprising to us. 
Therefore, we were interested in seeing the results on healthy young athletes.

Purpose: For this study, a prospective control-treatment group format was designed 
with 24 high performance junior athletes. Fourteen women and 10 men who have 
participated for at least one year in either statewide or national competitions were 
studied. Part of the inclusion criteria required the subjects have no history of 
symptoms associated with spine injury both at the start of the study and during the 
12 months prior to the beginning of the study. 

Methods: The study had a three group design: control, treatment and placebo. 
All groups received an initial and final evaluation. The control group received no 
other treatment. The placebo group received the evaluations and a sham adjustment, 
in which no actual intervention was delivered. Finally, the treatment received the 
evaluations and full treatment for the deficiencies found.
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 Each participant took part in a pre and post evaluation. The pretest consisted of 3 
distinct components:

1. A digital X-ray chiropractic study of the patient in a standing position using 
strict technical criteria.

The radiographic study had three objectives: a) establish a biomechanical-
chiropractic diagnosis, b) design a corrective treatment plan for each case; and c) 
measure the Biomechanics Radiographic Distortion Index (BRDI).

2. Posture was measured using the biometric system.  Biometrics was digitized 
using the platform Milletrix version 2.0 to determine if there was Biomechanical- 
Postural Syndrome. This evaluation was performed on two occasions; the first 
before beginning the determined period of therapeutic intervention, and the second 
upon its completion.  From the biometrics a Biomechanical Posture Index (BPI) was 
obtained. This index consisted of a Morphological Examination (BPI ME) and a 
Mobility/Flexibility Examination (BPI ME).

3. The biomechanical-chiropractic diagnosis measures the different deficiencies 
that an athlete presents.  This diagnosis consists of 10 specific parameters: Cervical 
Curvature, Thoracic Curvature, Lumbar Curvature, Scoliosis, Cervical Gravity 
Line, Lumbar Gravity Line, Discrepancy in Pelvic Limbs, Sacroiliac Relation, 
Lovett Classification, and specific Intervertebral Subluxations. 

At the end of the treatment period, all participants took part in a post-test that 
consisted of the postural biometrics only.  Finally, during the evaluations other 
congenital, anatomical or pathological and asymptomatic problems were diagnosed. 

Treatment: The corrective treatment plan designed for each subject included 
specific maneuvers for independent subluxations and technical considerations for 
the handling of the global distortions of the spine. In each case, a predetermined 
sequence of maneuvers was designed according to the clinical judgment of the 
two chiropractors involved in the study with the objective of modifying the 
biomechanical distortions diagnosed.

Discussion: Given the intense athletic activity of the participants some attrition 
was experienced; however, the treatment group was the largest and allowed us to 
draw some interesting conclusions from the data. First, each participant presented 
different biometrical needs which were addressed in the treatment group with an 
individualized intervention. The placebo group did not receive a specific treatment 
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regardless of the needs they presented, but participants did not know about this.  
The evaluation of the results suggested a small correlation between BRDI and BPI 
(r=0.327) in all participants, which is not unexpected since these are not linear 
scales. Likewise, given the small sample size, it was difficult to find statistical 
significance; but the results allowed us to observe an improvement in BPI of -16.17% 
(0% -24.1%) for the treated group, versus -9.71% (7.1% -14.3%) in the placebo group 
and an increase of 9.75% in the control group suggesting that the intervention is 
effective to treat athletes who engage in high impact activities.  

Conclusions and limitations: This study had as a purpose to determine whether 
systematic, technically sound and data driven chiropractic intervention can help the 
posture of young Taekwondo athletes. This is an important finding since posture 
for competition is very important and can prevent injuries. Results suggest athletes 
who participate consistently in chiropractic treatment can improve and prevent 
injuries which can lead to better performance in their competition.  Also, given 
that participants who don’t receive treatment do not improve at the same rate as 
participants who did receive chiropractic adjustments, it can be concluded that the 
actual intervention is the source of postural improvement. 

A possible limitation to this study relates to the symptoms or injuries received 
during the treatment as result of their Taekwondo activities. Given the likely range 
of clinical responses and the development of symptoms during the intervention 
period, a margin of clinical discretion was allowed to the treating chiropractor.   
A final limitation relates to the size of the sample. This is due in part to the 
specialization necessary to be eligible to participate in the study. There is a limited 
pool of young competitive Taekwondo athletes who meet the inclusion criteria. 
Even small attrition can affect the sample size and, therefore, limit the ability to find 
significance in the results. 

Key words: biomechanical deficiencies, chiropractic, digitalized biometry analysis, 
Biomechanics Radiographic Distortion Index (BRDI)
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Effects of Competition Rule Changes on Incidence of 
Head Kicks and Possible Concussions at the 

2011 World Taekwondo Championships

Jae-Ok Koh1*, Janice Causgrove Dunn2

1   Department of Oriental Sports Medicine, Daegu Haany University, Faculty of Physical Education & 
Recreation, Alberta Centre for Injury Control & Research, Korea 

2   Faculty of Physical Education & Recreation, University of Alberta, Canada 

Abstract

Introduction: The competition rule for a head and face kick of competition-
Taekwondo (C-TKD) has remarkably been changed to award more scores for the 
head attacker since 2009 World TKD Championships due to several reasons such 
as making the C-TKD more exiting in terms of spectators’ point of view. However, 
there was a minimal concern with athletes’ health related this amendment. The 
Limited research has been done on incidence of head kicks and athletes’ health 
outcomes after a direct head kick since the competition rule change. Therefore, 
whether there has been a difference related to the frequency of head and face kick 
and possible concussion in C-TKD or not needed to be investigated.

Purpose: The purposes of this research are to measure the incidence of head 
kicks and possible concussions and to analyze characteristics of situations leading 
up to and following head kick during final matches.

Methods: Videos were recorded by the World Taekwondo Federation in 2011 in 
Kyeong-Ju, South Korea. The final matches, a total of 16 matches with 48 rounds, 
were analyzed. A total of 950 athletes (375 females and 574 males) were participated 
in aged over 15 years the 2011 World TKD Championships. Thirty-two athletes (16 
females and 16 males) and who won elimination-round matches were competed in 
the final matches. To analyze videos, the coding scheme of head kicks was used.

* bosintangcanada@hanmail.net
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Results: Overall, a total of 16 head kicks occurred (50 head kicks per 100 athlete 
exposures, CI: 33-67). Thirteen head kicks in female athletes observed (80 head 
kicks per 100 athlete exposures, CI: 62-100). For the male athletes, only 3 head kicks 
occurred (19 head kicks per 100 athlete exposures, CI: -0.3-38). A total of 8 possible 
concussions were observed (25 possible concussions per 100 athlete exposures, CI: 
9-40). All of these head shots were associated with a direct head or face contact and 
frequently involved:  the female (81%), axe kick (69%), clinched or closed stance 
(62%), similar or shorter athletes (38%, 31%, respectively), attacker’s single kick 
type (63%) with left foot (69%) and front foot usage (75%), head-kick-receiver’s 
absence of a blocking skill (100%), the side of face impact (81%), off balance or 
slower next movement post-impact (50%), red collar chest or head protector worn 
(81%), and all weight divisions except the female heavy weight division.

Conclusions: Overall frequency of head kicks seems to have increased. Especially, 
a steep increment of head shots is evident in the elite female athletes but not in the 
males. To prevent receiving a head kick or occurring a possible concussion resulting 
from direct head kicks, updated game strategies such as training for skills of 
avoiding or blocking the head shot and safety guidelines for head kicks are needed. 
More research is definitely guaranteed regarding the incidence of head kicks and 
head kick that may result in brain injuries such as concussions in C-TKD.  

Key words: video analysis, head kick, head blow, concussion, Taekwondo 
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Baseline Concussion Testing in 
Youth Taekwondo Sparring Participants 
at the 2013 Canada Open: A Pilot Project 

Terry L. DeFreitas1*, Jae-Ok, Koh2*

1 Glen Sather Sports Medicine Clinic, Edmonton Clinic University of Alberta, Canada
2   Faculty of Physical Education & Recreation, Alberta Centre for Injury Control & Research, University 
of Alberta, Canada

Abstract 

Introduction: Incidence rate of concussion is high in Sparring-Taekwondo due 
to the nature of full body contact of the sport. According to studies on the incidence 
of concussion and head contact, the younger age groups showed higher frequency 
of concussion than adults. The evaluation of child and adolescent athletes who may 
have suffered a head injury is clinically challenging. Without athletes’ baseline test 
results, often there is a possibility of over or under estimation on concussion cases 
based on symptomatic diagnosis. The application of the SCAT 2 used both as a 
baseline test and test for following a suspected head injury has been shown to be 
helpful in detecting concussion in athletes in a variety of sports. Recent rule changes 
in Sparing-Taekwondo allow for light head contact in younger age groups. 

Purpose: The purpose of this study is to ensure accurate detection and diagnosis 
of athletes who had received a direct head blow that may result in a concussion 
during the 2013 Canada Open Competition based on a baseline test and a post injury 
test using the SCAT. 

Methods: Canadian athletes (a total: 571, M=388, F=183, age=12-17) were asked 
to complete a baseline symptom score for SCAT while waiting to weigh in. If an 
athlete who has received a head blow during sparring matches is identified by him/

1* drterrytkd@hotmail.com 
2*  bosintangcanada@hanmail.net 
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herself, referee, coach, parent or medical staff was examined by medical staff using 
the SCAT as a sideline test. Baseline symptoms scores will were compared to post 
concussion tests of the athletes.  Based on comparison of pre and pose tests, a final 
diagnosis for each case (concussion or not) was made by the medical staff. 

Results: Of 571 athletes, 150 junior athletes completed the baseline testing. A 
total of 11 athletes were examined for concussion. Of these, 9 (M=6, F=3) were 
diagnosed with a concussion. The other 2 male athletes who had several symptoms 
on their baseline were diagnosed with other medical conditions such as a cold and 
abrasion.

Conclusions: Using a baseline test, we have identified 9 athletes with concussions 
out of 11 athletes who presented concussion symptoms after a head blow. To 
improve detection of concussions and for future research on concussions in 
Sparring-Taekwondo, the baseline SCAT test may be beneficial in terms of athletes’ 
health or safety and increase research validity. 

Key words: sparring-Taekwondo, concussion, SCAT, head shot, head blow
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Biomechancial Determinants to 
Successful Back-Somersault Kicks in Taekwondo

Young-Kwan Kim*, Jae-Young Jung, Ji-Yong Joo

Dept. of Physical Education, College of Education, Chonnam National University, Korea

Abstract

Purpose: The purpose of the study was to investigate the biomechanical deter-
minants to successful back-somersault kicks in Taekwondo breaking skills.

Methods: Six Taekwondo athletes participated in this study. All of them could 
performed back-somersault kicks freely and had no neurological problems while 
performing kicks. A motion capturing system consisted of eight high speed cameras 
(Eagle®, Motion Analysis, Santa Rosa, CA, USA) with a sampling rate of 200 Hz 
and two forceplates (Type 9281E, Kistler, Winterthur, Swiss) with a sampling rate 
of 2,000 Hz were used. Twenty-one ref lective markers were attached on major 
anatomical positions of each participant. Targets were a kicking pad for single back-
somersault kick (SBS) and two practice flexible boards for double back-somersault 
kicks (DBS). A reflective marker was attached on each target in order to provide 
the instant of impact of kicking. Each subject performed ten trials of SBS and DBS, 
respectively, after a 15-min warm-up session. The best trial was selected as a trial 
showing the best jumping height, f lawless kicking on target(s), and safe landing 
among ten trials. The worst trial was selected as a trial showing improper or missing 
kicking on target(s) and/or improper landing.

Results: Table 1 and Table 2 shows biomechanical differences between the best 
trial and the worst trial (within-subject trials) across the six participants. Overall 
phase times of the best trials were significantly longer than those of the worst trials. 
As well, the vertical jumping height of the best trials was significantly higher than 

* ykkim01@jnu.ac.kr
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that of the worst trials. Regarding joint kinematics, the hip range of motion and peak 
angular velocities of hip and knee for the best trials were significantly larger than 
the worst trials.

Conclusions: The successful back-somersault kicks including both SBS and 
DBS required sufficient countermovement prior to take-off. This process was the 
core factor determining successful kicks. Therefore, athletes should utilize large 
hip joint range of motion with enough countermovement time to produce a higher 
ground reaction impulse. 

Key words: back-somersault kick, breaking skill, countermovement

Figure 1. Definitions of event and phase during single back-
somersault kick (A) and double back-somersault kick (B)

(A)

Event 1

Event 1

← Phase 1 (P1) →← Phase 2 (P2) ← Phase 3 (P3) →← Phase 4 (P4) →

← Phase 1 (P1) →← Phase 2 (P2) ← Phase 3 (P3) →← Phase 4 (P4) →

Event 2

Event 2

Event 3

Event 3

Event 4

Event 4

Event 5

Event 5

(B)
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Single Back-Somersault Kick (SBS)

Best Worst t p

Phase Time (s)

P1 1.06±0.11 0.82±0.05 5.47 <0.01*

P2 0.82±0.31 0.59±0.02 1.69 0.17

P3 0.51±0.04 0.44±0.04 11.2 <0.01*

P4 0.57±0.05 0.52±0.04 3.52 0.024*

Jumping Height (m) 0.31±0.04 0.24±0.03 13.5 <0.01*

Peak Angular Velocity (°/s)
Hip 645.2±71.5 543.3±71.6 5.32 <0.01*

Knee 610.7±129.9 514.3±119.6 4.18 0.014*

Range of Motion (°)
Hip 93.4±12.6 83.8±8.8 4.03 0.019*

Knee 84.9±14.9 73.1±10.8 3.27 0.03

Ground Net Impulse (N-s) 371.2±150.4 103.8±80.3 3.42 0.027

Double Back-Somersault Kick (DBS)

Best Worst t p

Phase Time (s)

P1 1.05±0.13 0.80±0.11 3.57 0.023*

P2 0.67±0.02 0.60±0.02 5.80 <0.01*

P3 0.50±0.03 0.45±0.04 6.33 <0.01*

P4 0.55±0.05 0.50±0.05 7.21 <0.01*

Jumping Height (m) 0.30±0.02 0.26±0.05 2.28 0.07

Peak Angular Velocity (°/s)
Hip 651.5±59.2 565.4±46.8 12.4 <0.01*

Knee 611.8±157.3 517±133.6 8.72 <0.01*

Range of Motion (°)
Hip 98.1±11.2 88.3±12.0 3.80 0.022*

Knee 84.0±17.5 75.3±16.5 3.01 0.034

Ground Net Impulse (N-s) 350.7±161.9 137.2±64.3 2.84 0.047

Table 1.  Biomechanical comparison between the best and the worst trials in single back-somersault 
kick

Table 2.  Biomechanical comparison between the best and the worst trials in double back-somersault 
kick 

* indicates significant difference statistically (p<0.025).

* indicates significant difference statistically (p<0.025).
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Arm and Leading Shoulder Motionsfor 
Different Target Positions During Taekwondo Roundhouse Kicks

Jae-Woong Kim*, Je-Min Kim, Sang-Woo Lee, Ki-Hoon Han, Moon-Seok Kwon,

Biomechanics Laboratory, Texas Woman’s University, Denton, USA

Abstract

Purpose: The purpose of this study was to investigate arm and leading shoulder 
motions for five different target positions during Taekwondo roundhouse kicks.

Methods: Nine Taekwondo experts performed roundhouse kicks at a target. Five 
different conditions were given by using a double mitt kicking target: Short Face, 
Normal Face, Short Body, Normal Body, and Long Body. Equal distance was used 
from Normal distance condition, a comfortable targeting position compared Long 
and Short distance. A total of 30 reflective markers were placed on the participant’s 
bodies and on the target. A 3D motion analysis was conducted. Leading shoulder 
motions and arm motions were measured in the push and lift phases, respectively. 
One-way repeated ANOVA was used to compare the arm motion among the five 
conditions.

Results: Left-to-right elbow in vertical (EV) showed the significance regarding 
different height at each Short and Normal distance and between Long Body and 
Short Body. Left-to-right wrist in horizontal (WY) indicated the significance 
differences at Body level between Normal and Long, and Long and Short. Left-
to-right wrist in vertical (WV) showed the significance in height difference at 
Short distance. No significant target difference was found at Face level from elbow 
and wrist motions. Additionally, elbow motion did not show any significance 
in horizontal direction. The leading shoulder in horizontal (SH) resulted in the 
significance among different target distances at Body level only.

* kimjaewoong@twu.edu
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Conclusions: This study reveals higher kicks needs increased vertical right and 
left arm (elbow and wrist) separation in the release phase. In order to kick longer 
at Body level, elbows should be more vertically apart and wrists should be more 
horizontally apart while the leading shoulder initiates to moveforth further. The arm 
swing characteristics in different target heights and distances are informative to 
both attackers and counter attackers in Taekwondo athletes.

Key words: roundhouse kick, different target position, arm swing, motion 
prediction

     Variables
Height

Distance
Sig. (p<0.05)

                                   Max Short Normal Long

Left-to-right elbow

in vertical (EV)

Face
Body

16.5±9.2
1.0±8.7S

19.9±10.5
4.7±5.3N

10.0±5.5 LS

Left-to-right wrist in 

horizontal (WH)

Face
Body

47.2±26.1
54.4±22.0

55.5±23.7
50.3±26.6

81.2±12.2 NL, LS

Left-to-right wrist

in vertical (WV)

Face
Body

37.8±21.2
22.5±18.4S

38.2±21.7
26.4±15.9

21.0±9.0

Leading shoulder 

in horizontal (SH) 

Face
Body

0.61±0.05
0.63±0.05

0.65±0.07
0.67±0.06

0.71±0.07 SN,NL,LS

Table 1. Summary of arm motion (N=9; % in EEJL)

 
Data were presented in mean ± SD format; EEJL = Right-to-left elbow joint 

length throughout the trunk. ANOVA test comparisons: significant difference 
(p<0.05) between (S) Short Face and Short Body, (N) Normal Face and Normal 
Body, (F) Short Face and Normal Face, (SN) Short Body and Normal Body, (NL) 
Normal Body and Long Body, and (LS) Long Body and Short Body 

 

Figure 1. The roundhouse kick: Start (A), Toe off(B), Maximum Knee Flexion (C), and Impact (D)
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Trajectory Adjustment During Kicking in Taekwondo

Raul Landeo1*, Coral Falco2, Isaac Estevan2

1 School of Exercise Science, The Australian Catholic University, Australia
2   Facultad de Ciencias de la Actividad Física y el Deporte, Universidad Católica de Valencia “San 
Vicente Mártir”, Spain

Abstract

Purpose: The purpose of the study was to evaluate the trajectory adjustment 
capabilities of Taekwondo elite and sub-elite athletes during fast kicking. 

Methods:  Elite and sub-elite male Taekwondo athletes performed a total of 
27 repetitions of bandal chagi to a set; high, medium and low (control kicks), and 
on route changing: low-medium (L_M), low-high (L_H), medium-low (M_L), 
medium-high (M_H), high-low (H_L) and high-medium (H_M) heights, three for 
each condition, while being recorded by a 10 MX (400Hz) camera set running in 
Vicon.

 
Results: Elite athletes are able to successfully modify their foot trajectory earlier 

than sub-elite athletes. Similarly, the time needed to modify the foot trajectory is 
less in the elite than in the sub-elite group. These differences are significant for most 
of all six combinations. Modifying the foot trajectory from lower to higher targets 
takes less time than from higher to lower kicks. The loss in velocity relative to the 
control kicks is significantly less for the elite group and for the lower to higher kicks. 

Conclusions: Coaches are encouraged to incorporate trajectory adjustments as 
training items. This can provide a tactical advantage as a technique masking tool. 
It may also be considered to lower the leading knee in the “cutting stance” as it 
provides greater versatility. 

Key words: trajectory, speed, height, kicking, Taekwondo, elite

* raul.landeo@acu.edu.au
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Elite Athletes (n=11) Sub-Elite Athletes (n=11)

Ankle 
Velocity (m/s)

Time to 
Start (s)

Time to 
End (s)

Ankle Velocity 
(m/s)

Time to 
Start (s)

Time to 
End (s)

High 12.5 -- -- 11.25 -- --

Medium 12.7 -- -- 11.02 -- --

Low 12.45 -- -- 11.32 -- --

Low to Medium 10.24 0.18 0.09 9.37 0.21 0.13

Low to High 10.95 0.17 0.09 9.62 0.22 0.12

Medium to Low 9.95 0.24 0.11 9.2 0.29 0.13

Medium to High 10.24 0.19 0.12 9.82 0.21 0.11

High to Low 9.86 0.25 0.12 8.94 0.28 0.14

High to Medium 9.91 0.23 0.13 9.12 0.31 0.13

Table 1.  Bandal Chagi mean peak ankle linear velocity at different heights and time to start and 
complete trajectory modifications
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Improvement of Coordination and Balance in a 
Taekwondo Athlete 

Rene Castillo*

Abstract

Purpose: The goal of this research is to expose neurological aspects of coordination 
balance and propioception and interconnection in the human brain for a better  
performance in an athlete and the role of  specific adjustment (manipulation of 
joint) and other modalities of therapy can improve these aspects of coordination and 
balance 

Methods: I am going to talk about the concentration of receptors in the muscle 
joints and the constant stimulation to the brain for its function, and how the parietal 
cortex temporal area and cerebellum perceive this information for the performance 
in the athlete. I also going to expose the physiological aspect of adjustment and how 
all these can work together to create better protocols of treatment in the Taekwondo 
athlete. 

Conclusions: Importance of these aspects when treating a Taekwondo athlete for 
better performance will be provided

* chirorene@hotmail.com
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* jksong@khu.ac.kr

Effect of 8 weeks Off-Season Taekwondo Training Program 
on Body Composition, Physical Fitness, 

Anaerobic Capacity and Isokinetic Muscular Strength 
in Collegiate Taekwondo Athletes

Myong-Won Seo, Min-Hyung Kim, Hyun-Bae Kim, Hyo-Jung Kang, Hyun-Chul Jung, 

Jong-Kook Song*

Dept. of Taekwondo. College of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: The aim of this study was to analyze the effects of 8 weeks off-season 
intensive training on body composition, physical fitness, anaerobic capacity and 
isokinetic muscular strength in collegiate Taekwondo athletes. 

Methods: Thirty-four collegiate Taekwondo athletes including 22 male and 
12 female athletes participated in the study. Body composition and bone mineral 
density were measured by DXA (Hologic, QPR-4500 W, USA). Physical fitness 
included sit-and-reach, standing long jump, 50m shuttle run and 20m multistage 
endurance run. Wingate anaerobic power and isokinetic muscular strength were 
measured before and after training. All participants completed a training program 7 
hours per day, 6 times per week for 8 weeks.

 
Results: The results showed that body weight, percent body fat and fat mass 

decreased significantly after the 8 weeks training program in both male and female 
athletes. However, no change was found for fat-free mass in male and female 
athletes. Bone mineral density increased significantly in male athletes (P=0.001), but 
did not change in female athletes. The 50m shuttle run (P=0.001, and P=0.0001) and 
20m multistage endurance run (P=0.0001, and P=0.0001) improved significantly for 
both male and female athletes. Significant difference could be observed for mean 
power (P=0.0001) in male athletes. A significant increase could also be observed for 
both knee extensions at 60 /̊sec and 180 /̊sec in both male and female athletes. 
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Activity Intensity Frequency

Morning
1) Running 85∼95% > HRmax

6 times/wk for 2 hr
2) Stair Jumping 85∼95% > HRmax

Afternoon
3) Running 60∼80% > HRmax 

6 times/wk for 2 hr
4) Circuit training 50∼60% > 1RM

Evening 5) Sit-up & Push up 40∼50% > 1RM 6 times/wk for 2 hr

* Circuit training: ① Chest-press ② Biceps-curl ③ Triceps extension ④ Seated dip ⑤ Shoulder press 

⑥ Real delt ⑦ Switch foot box drill with barbell ⑧ Squat barbell-jump ⑨ Jerk ⑩ Power clean 

⑪ Leg press ⑫ Leg extension 

* Sit-up & Push-up: ① V-up ② Push-up ③ Scissors kick ④ Diamond Push-up ⑤ Back extension 

⑥ Wide-hands Push-up ⑦ V-up combination 

Table 1. Training program for 8 weeks

Conclusions: The finding of the study was that an 8 week off-season training 
program improved  percent body fat, agility, endurance, isokinetic muscular 
strength and endurance in Taekwondo athletes. 

Key words: body composition, anaerobic power, isokinetic muscular strength, 
Taekwondo
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Pre Post T-value

Age (yr)
Male 21.3±3.30

Female 22.4±8.38

Career (yr)
Male 9.5±1.91

Female 8.9±2.23

Weight (kg)
Male 69.8±9.46 68.6±8.4 2.42+

Female 59.8±6.56 57.9±6.41 3.91++

Percent fat (%)
Male 11.4±2.38 9.9±1.50 5.44++++

Female 23.2±3.58 21.2±3.09 4.06+++

Fat mass (kg)
Male 8.1±2.30 6.8±1.52 4.48+++

Female 14.0±3.0 12.4±2.48 4.93+++

Fat-free Mass (kg)
Male 58.9±7.69 58.7±6.96 0.58

Female 43.6±4.71 43.2±5.16 0.95

Bone Mineral Content (g)
Male 3031.1±401.41 3049.8±403.53 -2.74++

Female 2461.9±333.91 2462.7±331.43 -0.06

Bone Mineral 

Density (g/cm²)

Male 1.29±0.09 1.31±0.10+ -2.42

Female 1.21±0.09 1.21±0.09 -0.83

Values are mean±SD 
+Significantly different between pre and post test; 
+ p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001

Pre Post T-value

Sit and Reach (cm)
Male 19.8±5.72 19.8±5.59 -0.03

Female 22.6±6.42 23.2±4.8  -1.03

Standing Long Jump (cm)
Male 240.4±18.32 240.8±18.09 -0.25

Female 192.6±14.83 196.8±9.27 -1.76

50 m Shuttle Run (sec)
Male 17.0±0.92 16.2±0.99 5.55++++

Female 19.1±0.92 18.4±0.70 2.97++

20 m Multistage 

Endurance Run (n)

Male 107.7±9.56 117.9±8.91 -7.02++++

Female 77.6±11.21 87.4±11.37 -7.18++++

Values are mean±SD 
+Significantly different between pre and post test; 
+ p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001

Table 2.  Changes of body composition between pre and post tests

Table 3. Changes of physical fitness between pre and post tests
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Pre Post T-value

Left Knee Extension (%BW)
Male 271.9±37.12 315.1±39.09 -5.77++++

Female 222.9±16.97 281.3±30.79 -9.15++++

Right Knee Extension (%BW)
Male 274.3±39.83 327.5±40.14 -6.4+++

Female 223.7±14.29 278.5±30.69 -7.35+++

Left Knee Flexion (%BW)
Male 192.9±21.22 198.4±21.61 -1.25

Female 152.8±14.42 160.0±14.77 -1.26

Right Knee Flexion (%BW)
Male 182.5±24.32 196.0±21.35 -2.66+

Female 155.013.9 159.0±16.4 -0.83

Values are mean±SD 
+Significantly different between pre and post test; 
+ p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001

Pre Post T-value

Left Knee Extension (%BW)
Male 3676.0±445.28 4651.4±417.39 -10.6++++

Female 2891.2±324.94 3736.7±311.74 -8.01++++

Right Knee Extension (%BW)
Male 3660.7±521.67 4696.1±416.01 -10.05++++

Female 2926.9±415.65 3576.5±365.05 -3.24++

Left Knee Flexion (%BW)
Male 3473±420.16 3209.1±431.1 2.47+

Female 2647.0±389.91 2287.0±475.91 2.28+

Right Knee Flexion (%BW)
Male 3278.9±627.75 3101.4±509.01 0.92

Female 2504.5±381.51 2291.3±405.63 1.22

Values are mean±SD 
+Significantly different between pre and post test; 
+ p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001

Table 4. Changes of knee extension and flexion at 60º/sec between pre and post tests

Table 5. Changes of knee extension and flexion at 60º/sec between pre and post tests
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The Combined Effect of Creatine and 
Sodium Bicarbonate Supplementation on Blood Lactate 

and Anaerobic Power in Young Taekwondo Players

Mohsen Kazemi1*, Seyed Abdollah Hashemvarzi2, Zia Fallah Mohammadi3

1   Dept. of Graduate Studies and Research, Canadian Memorial Chiropractic College, Toronto, Canada
2   Dept. of Physical Education and Sport Sciences, Islamic Azad University, Sari Branch, Mazandaran, 
Iran

3 Faculty of Physical Education and Sport Sciences, Mazandaran University, Babulsar, Iran

Abstract 

Purpose: The aim of this study was to investigate the combined effect of 
Creatine (Cr) and sodium bicarbonate (SB) Supplementation on blood lactate and 
anaerobic power during two bouts of repeated vertical jump tests in Taekwondo 
players. 

Methods: Sixteen young male Taekwondo players were matched in two 
treatments (Cr+SB, n=8 and placebo (P), n=8) according to weight, Vo2max and 
anaerobic power in double-blined procedure. Both treatments consisted of placebo 
(20 gr maltodextrine per day) or Cr supplementation (20 gr Cr per day) in a period 
of six days. In the morning of the seventh day and after the blood taking, there was 
P or SB supplementation (0.065 gr per kg body weight), an hour before two repeated 
vertical jump tests were performed in 30 seconds with an hour of active recovery 
between sets. Blood samples were taken in two phases, each phase in three steps 
after an overnight fast. 

Results: The data was analyzed via repeated measures, post hoc least significant 
difference (LSD) and independent t-test in significant level P ≤ 0.05. The mean of 
anaerobic power increased significantly during first (P=0.006) and specially in 
second (P=0.001) bout of test in the combined group at post-test, but blood lactate 
levels were not affected by Cr and SB supplementation. Also, anaerobic power 
increased significantly in the second bout of the test during the post-test in combined 

* mkazemi@cmcc.ca
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group than placebo group (P=0.049). 

Conclusions: The main finding of the study was that supplementation of CrSB 
improved anaerobic power, but they do not have significant effect on response of 
blood lactate. 

Key words: repeated vertical jump test, buffering system, ergogenic effect, 
Taekwondo, martial arts

Variable  Cr + SB group             P group

Age (y)                                         18.12±1.24 17.75±1.58

Weight (kg)                                   67.10±4.03                   64.65±1.58

Height (cm)                                 175.06±4.84                 173.37±8.03

Body Fat (%)                                 8.60±1.75                     9.72±4.15

Vo2 max (ml/kg/min)                  48.96±2.05                     49.00±2.36

Anaerobic Power (watt/Kg.w)     20.14±2.18                    20.03±2.11

Training Experience (y)                6.00±1.38                      6.18±1.06

Sequence  Activity                           Duration (min)

1 Warm-up and stretch training 20

2 Technical exercise                              12

3  Fighting                                       11

4  Tactics                                         30

5  Cool-down                                     10

6  Total                                           83

Table 1. Subject characteristics 

Table 2. Training program
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Supplementation Before supplementation After supplementation

Group Phases

Variable       

Baseline 1 test 2 test Baseline 1 test 2 test

Cr + Sb

Lactate (mg/dl)
19.50±
17.02

120.87±
16.11

121.75±
16.12

21.87±
18.08

124.12±
17.56

125.00±
18.12

Anaerobic power (Watt/kg/w)
20.62±

2.77
20.64± 

2.76
22.09±
2.49*

23.36±
2.36

Creatinin (mg/dl) 0.75±0.00 0.86±0.11

P

Creatinin (mg/dl)
19.12±
16.58

119.12±
16.39

120.25±
15.54

18.37±
15.51

119.25±
15.57

120.25±
15.76

Anaerobic power (Watt/kg/w)
20.78±

2.68
20.56±

2.59
20.96±

2.48
20.69±

2.58

Creatinin (mg/dl) 0.72±0.10 0.67±0.05

Table 3. Different variable of Cr + Sb and P groups in different phases(mean ± SD)
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Comparison of Radial Pulse Wave Pattern between 
Male Athletes and Non-athletes May Give an Alternative 

Non-Invasive Way to Evaluate Effects of Long Term Taekwondo Training 
in Vascular Condition

Hyon Park*, Young-Hoon Lee

Exercise Nutrition and Biochem Lab, Kyung Hee University, Korea

Purpose: Tonometry pulse tomography(TPT) technique has been developed 
and used for the evaluation and diagnosis of cardiovascular properties and 
related diseases such as hypertension, vascular deformity, and blood quality. The 
comparison of radial pulse pattern through TPT between Taekwondo athletes and 
sedentary young college males was expected to allow us a new insight to figure the 
beneficiary effects of chronic exercise to the vascular function.

Methods: Thirty four male Taekwondo players and 19 sedentary college male 
students volunteered for the measurement of TPT to get their radial pulse wave 
pattern. The Taekwondo players were trained for more than 10 years and the in 
performance level of them was very close to that of world competition players.  
TPT equipment(Daeyomedi Co., Korea) was designed to measure pulse pattern 
at a specific radial site with 3 different depth of pressure by applying multi array 
sensors, and it reads 15 parameters include energy, BPs, ECI (estimated cardiac 
output index), ECR (estimated circulation resistance), and RAI (radial augmentation 
index).

Results: Significant difference was found only in cardiac output related factors 
as ECO and ECI, but there was no difference in all other factors include CMBP, 
SBP, DBP, and RAI. Comprehensive diagnosis on pulse wave patterns gave complex 
results, so further studies are needed to figure any significance in it.

* hpark@khu.ac.kr
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Conclusion: TPT could allow us a useful tool for the evaluation of Taekwondo 
training effect even with the current insufficient and unsatisfactory  results yet.

Key words: radial pulse wave pattern, cardiovascular function, Taekwondo

Sedentary (n=19) Sedentary (n=19)

Age (years) 20.58±2.52 20.58±2.52

Height (cm) 176.89±6.32 176.89±6.32

Weight (kg) 69.42±8.12 69.42±8.12

BMI 22.14±1.83 22.14±1.83

Sedentary (n=19) Taekwondo Players (n=34)

Energy 710.32±283.81 706.38±302.52

Heart Rate 72.05±11.14 62.88±8.44

CMBP 99.53±7.11 97.18±9.72

SBP 124.84±7.66 122.85±10.98

DBP 86.58±7.47 84.18±9.99

Sedentary (n=19) Taekwondo Players (n=34)

ECO 5.85±0.61 6.11±0.47*

ECI 3.09±0.32 3.31±0.26**

RAI 42.19±13.34 44.58±8.53*

Table 1. Physical characteristics of subjects (mean ± SD)

Table 2. Pulse energy, heart rate, and blood pressure values (mean ± SD)

Table 3. ECI, ECR, and RAI values (mean ± SD)
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Effects of 12 Weeks Taekwondo and 
Resistance Training on Body Composition, Functional Fitness, 

and Bone Markers in Older Women

Hyo-Jung Kang, Hyun-Chul Jung, Jong-Kook Song*

Dept. of Taekwondo, College of Physical Education, Kyung Hee University, Korea

Abstract 

Purpose: The purpose of the study was to evaluate the effects of 12 weeks 
Taekwondo and resistance training on body composition, functional fitness, and 
bone markers in older women.

 
Methods: 35 women above the age of 65 years participated in the study. The 

subjects were divided into three groups: 11 for Taekwondo training group (TT), 
11 for resistance training group (RT), and 13 for the control group (CON). Body 
composition parameters were estimated by DXA (Hologic, QDR-4500, USA). 
Functional fitness tests included grip strength, upper arm flexion, sit and reach, 
2.44m up and go test, 10m walking test, and walking for 6 min. Blood samples were 
collected for blood lipids (total cholesterol, triglycerides, high-density lipoprotein, 
low-density lipoprotein, free fatty acid) and calcium. Biochemical markers of bone 
turnover including osteocalcin (OC), bone-specific alkaline phosphatase (BAP), 
N-terminal telopeptide (NTx), and C-terminal telopeptide (CTx) were measured by 
enzyme linked immunosorbent assay.

 
Results: No differences were found for body composition parameters among 

the three groups. However, fat tissue (p<.05) and % body fat (p<.01) increased and 
lean tissue (p<.05) decreased significantly during the study in the control group. 
TT showed significant improvement for upper arm f lexion (p<.05), seated up 
(p<.001), sit and reach (p<.001), tandem test (p<.05), and walking for 10m (p<.01) 
after the 12-week training program. No differences and changes were found for 

* jksong@khu.ac.kr



70 Academic Session Ⅲ & Ⅳ

TG, TC, HDL-C, and Ca among the three groups after 12-week training program. 
LDL-C (p<.05) and FFA (p<.05) increased significantly in the control group. 
Serum OC level significantly increased for the three groups (p<.0001), but BAP 
significantly decreased in TT (p<.01) and CON ( p<.05) between pre and post tests. 
NTx decreased significantly in RT (p<.001) and CON (p<.001), but not in TT. A 
significant decrease could be obtained for CTx in the three groups (p<.001) after the 
12-week training program.  

 
Conclusions: The findings of the study indicate that 12 weeks of Taekwondo 

and resistance training improved functional fitness tests, but no effects on body 
composition parameters and blood lipids. Future research should focus on bone 
marker studies with a training program which exceeds 12 weeks in length in elderly 
women over the age of 65 years. 

Key words: Taekwondo, resistance training, older women, body composition, 
functional fitness, bone markers
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Variables Groups Pre Post △% F-value

Age

(yrs)

TT 69.36±3.04 - -

RT 70.0±3.58 - -

CON 70.38±3.84 - -

Body Height

(cm)

TT 152.04±3.72 152.15±3.88

RT 155.07±2.90 155.17±2.90

CON 151.02±4.67 151.08±4.78

Body Weight

(kg)

TT 56.41±6.00 56.45±4.97

RT 54.70±6.99 54.51±6.83

CON 55.98±4.16 55.96±4.43

Fat Tissue

(kg)

TT 18.15±3.56 18.63±2.93 2.64 Group 0.56

RT 17.58±4.68 17.61±5.06 0.17 Time 5.36*

CON 18.79±2.79 19.57±2.86+ 4.15 G × T 1.45

Lean Tissue

(kg)

TT 35.48±3.02 35.23±2.68 -0.70 Group 0.70

RT 34.32±2.90 34.19±2.92 -0.38 Time 4.57*

CON 34.38±2.70 33.75±2.97+ -1.83 G × T 0.94

Lean+BMC

(kg)

TT 37.07±3.05 36.84±2.72 -0.62 Group 0.63

RT 35.99±2.96 35.86±2.98 -0.36 Time 4.45*

CON 36.01±2.75 35.37±3.02+ -1.78 G × T 1.05

% Body Fat

(%)

TT 32.61±4.07 33.45±3.17 2.58 Group 1.11

RT 32.32±5.30 32.40±6.34 0.25 Time 7.42*

CON 34.21±3.43 35.57±3.62++ 3.98 G × T 1.81

Values are mean±SD 
+Significantly different between pre-test and post-test; + p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001
*Significant main effect and/or interaction; *p<.05, ** p<.01, *** p<.001, **** p<.0001
BMC: bone mineral density

Table 1. Anthropometric characteristics and body composition during 12 weeks of interventions



72 Academic Session Ⅲ & Ⅳ

Variables Groups Pre Post △% F-value

Grip Strength

(kg)

TT 22.09±4.90 23.27±3.2 5.34 Group 0.35

RT 21.86±4.57 24.18±3.14++ 10.61 Time 7.71**

CON 21.35±2.94 22.50±3.08 5.39 G × T

Upper Arm 

Flexion (n)

TT 20.27±2.8 24.55±4.93+ 21.11 Group 2.03

RT 19.82±8.60 27.45±5.15++++ 38.50 Time 40.50****

CON 20.00±3.00 21.46±4.63 7.30 G × T 6.66**

Seated Up

(n)

TT 19.55±3.98 25.82±4.09+++ 32.07 Group 4.15*

RT 17.91±3.18 26.73±5.10++++ 49.25 Time 104.87****

CON 17.00±2.94 21.00±4.08+++ 23.53 G × T 5.15*

Sit & Reach

(cm)

TT 13.78±7.67 17.44±6.87+++ 26.56 Group 1.59

RT 17.88±6.26 20.15±6.07+++ 12.70 Time 27.39****

CON 14.65±4.66 15.37±3.85 4.91 G × T 4.16*

Tandem Test

(sec)

TT 11.51±2.92 8.87±2.21+ -22.94 Group 0.08

RT 13.59±4.76 7.75±2.14++ -42.97 Time 19.84****

CON 12.47±5.44 8.66±5.07 -30.55 G × T 0.98

2.44m Up 

& Go Test

(sec)

TT 6.06±0.68 4.75±0.7+++ -21.62 Group 1.56

RT 5.71±0.81 4.67±0.73+++ -18.21 Time 44.10****

CON 6.06±1.06 5.33±0.95+ -12.05 G × T 1.22

Walking for 

10 m (sec)

TT 6.39±0.77 5.62±0.62++ -12.05 Group 1.22

RT 6.08±0.54 5.71±0.70 -6.09 Time 16.08***

CON 6.54±1.14 6.10±0.75 -6.73 G × T 0.86

Walking for 

6 min. (m)

TT 576.73±56.33 603.82±56.54 4.70 Group 2.28

RT 563.18±61.78 620.45±53.43++ 10.17 Time 12.68**

CON 553.08±65.14 552.54±41.57 -0.10 G × T 4.65*

Values are mean±SD 
+Significantly different between pre-test and post-test; + p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001
*Significant main effect and/or interaction; *p<.05, ** p<.01, *** p<.001, **** p<.0001

Table 2. Changes of functional fitness tests during 12 weeks of interventions
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Table 3. Blood lipids and bone markers during 12 weeks of interventions

Variables Groups Pre Post △% F-value

TG 

(mg/dL)

TT 149.55±85.66 130.27±77.93 -12.89 Group 1.40

RT 98.09±59.52 104.64±36.17 6.68 Time 0.22

CON 110.77±36.90 112.46±56.19 1.53 G × T 0.97

TC 

(mg/dL)

TT 200.64±35.88 179.64±32.21 -10.47 Group 0.14

RT 190.64±39.51 190.91±35.06 0.14 Time 0.30

CON 190.31±27.38 201.92±36.71 6.10 G × T 2.99

HDL-C 

(mg/dL)

TT 53.55±16.28 52.91±13.06 -1.20 Group 0.08

RT 55.91±15.74 54.91±14.32 -1.79 Time 0.88

CON 55.77±11.24 54.08±12.59 -3.03 G × T 0.07

LDL-C 

(mg/dL)

TT 121.73±31.26 102.82±28.31 -15.53 Group 0.21

RT 114.00±31.06 113.36±29.92 -0.56 Time 0.17

CON 111.54±19.62 125.31±29.43+ 12.35 G × T 4.20*

FFA 

(mg/dL)

TT 679.45±198.30 717.36±173.07 5.58 Group 0.20

RT 629.73±149.77 689.09±136.55 9.43 Time 5.04*

CON 595.69±210.11 763.38±220.67+ 28.15 G × T 1.10

Ca

(ng/mL)

TT 9.53±0.17 9.55±0.24 0.21 Group 0.12

RT 9.60±0.27 9.55±0.34 -0.52 Time 0.09

CON 9.54±0.27 9.62±0.33 0.84 G × T 0.43

OC

(ng/mL)

TT 1.50±0.00 18.83±6.90++++ 1155.33 Group 0.25

RT 1.64±0.47 18.48±3.49++++ 1026.83 Time 314.20****

CON 2.19±1.88 19.63±6.79++++ 796.35 G × T 0.04

BAP

(ng/mL)

TT 28.01±10.44 21.94±7.57++ -21.67 Group 0.24

RT 25.11±8.27 20.08±5.08 -20.03 Time 11.05**

CON 26.67±12.44 20.06±6.46+ -24.78 G × T 0.45

NTx

(ng/mL)

TT 0.33±0.19 0.46±0.25 39.39 Group 0.67

RT 0.33±0.15 0.58±0.23+++ 75.76 Time 38.31****

CON 0.36±0.20 0.63±0.35+++ 75.00 G × T 1.52

CTx

(ng/mL)

TT 29.65±10.65 14.32±4.3+++ -51.70 Group 0.02

RT 27.10±8.77 15.82±6.59++++ -41.62 Time 119.14****

CON 27.68±8.40 15.58±5.41++++ -43.71 G × T 1.05

Values are mean±SD 
+Significantly different between pre-test and post-test; + p<.05, ++ p<.01, +++ p<.001, ++++ p<.0001
*Significant main effect and/or interaction; *p<.05, ** p<.01, *** p<.001, **** p<.0001
TG: triglyceride, TC: total cholesterol, HDL-C: high density lipoprotein cholesterol, LDL-C: low density lipoprotein 
cholesterol, FFA: fat fatty acid, Ca: calcium, OC: osteocalcin, BAP: bone-specific alkaline phosphatase, NTx: N-terminal 
telopeptide, CTx: C-terminal telopeptide
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Relationship between Taekkyon and Taekwondo as its Parent

Yeong-Man Kim*

Dept. of Kinesiology, California state University San Bernardino, USA

Abstract

Purpose: The main purpose of the study was to compare and analyze two 
complementing Korean traditional martial arts (i.e., Taekwondo and Taekkyon) and 
to establish firm identities of their own relationship.

Methods: Based on the extensive review of literature, the study found some 
similarities and uniqueness of two Korean martial arts.

 
Conclusions: The results of the study of relationship between Taekkyon and 

Taekwondo as its parent is as follows. First, Various Taekwondo textbook(preceding 
research) lay its historicity on Taekyon as its parent. Second, Various preceding 
research emphasize that the Taekwondo skills were affected by Taekkyon. Third, 
Taekwondo was named as similar name of Taekkyon. Fourth, It is founded that some 
persons learned Taekkyon affected to establish the technical system of Taekwondo. 
Fifth, the Taekkyon’s technics and terms affected to some of Taekwondo’s them. 
Sixth, the matching Taekwondo shows the similarity with Taekkyon’s kicking.

Key words: Taekwondo, Taekkyon, martial arts
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The Formation Characteristics of  Taekwondo Historical View 
of Shanghai Chinese Taekwondo Masters

Yu Rong Lu*

Graduate school of Kyung Hee University, Korea

Abstract

Purpose: The purpose of this study was to secure the appropriateness of 
Taekwondo history study by finding out Taekwondo historical view of Chinese 
Taekwondo masters in the age when Taekwondo is developed into the worldwide 
martial art sports.

Methods: The study found out the creation of Taekwondo based on the historical 
view of Chinese Taekwondo leaders in order to provide basic data for searching for 
the direction of the Taekwondo history study. For the study purpose, for 4 months 
from December 2011 to March 2012, 5 Chinese Taekwondo leaders were selected 
and in-depth interview, which is a qualitative study method, was performed to 
collect data. On the basis of theoretical background regarding the creating process 
of various Taekwondo historical views, which are shown in previous studies, the 
study participants' creation processes of Taekwondo historical views were analyzed 
in multilateral ways.

Results: Revealed that the study par ticipants who have different study 
backgrounds and training backgrounds did not trust the Taekwondo history 
announced by Kukkiwon but most of them had individual viewpoints. Its reasons 
were the unreliability of the Kukkiwon's Taekwondo history, similar relationship 
between Taekwondo and Karate and Chinese martial arts and absence of unique 
Taekwondo philosophy.

Key words: Taekwondo historical, formation characteristics

* luyurong07621@sina.com



79The 4 th International Symposium for Taekwondo Studies, Puebla, Mexico

* pedro.carazo@ucr.ac.cr

Is Successful Performance in Junior Category Related 
to Successful Performance in Senior Category?

Pedro Carazo-Vargas1*, José Moncada-Jiménez2

1 School of Physical Education and Sports, Costa Rica
2 Human Movement Sciences Research Center, University of Costa Rica, Costa Rica

Abstract

Purpose: The purpose of the study was to determine whether successful performance 
in Junior category is related to a successful performance in Senior category.

Methods: The official World Taekwondo Federation records were searched for 
medal winners from the 1th to the 8th World Junior Championships and to follow-
up which ones had won another medal between the 13th and 20th World Senior 
Championships. For the purposes of this study, athletes winning a medal in both 
categories were considered successful performers. Z-test were computed to compare 
male and female athletes. 

Results: Records analyses indicated that 8.5% Junior athletes won a medal at the 
World Senior. Championship (Males = 7.7% vs. Females = 9.3%, p > 0.05). Only 
2.1% of the athletes winning a gold medal at World Junior Championship also won 
gold medal in World Senior Championship (Males = 1.9% vs. Females = 2.2%, p > 
0.05). 

Conclusions: The low association found between junior success and subsequent 
senior success in Taekwondo competitions calls for a better understanding on youth 
growth and development, motor control, training methods and effective coaching. 
These and other performance mediator variables require further investigation on 
young athletes transitioning into senior categories.

Key words: Taekwondo, junior, senior, performance, transition in sports.
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Outcome
Gender

Total
Males Females

No medal N (%) 288a (92.3) 283a (90.7) 571 (91.5)

Medal N (%) 24a (7.7) 29a (9.3) 53 (8.5)

Total N (%) 312 (100) 312 (100) 624 (100)
a = no significant within-gender proportions, p > 0.05

Outcome
Gender

Total
Males Females

No medal N (%) 306a (98.1) 305a (97.8) 611 (97.9)

Medal N (%) 6a (1.9) 7a (2.2) 13 (2.1)

Total N (%) 312 (100) 312 (100) 624 (100)
a = no significant within-gender proportions, p > 0.05

Table 1.  Outcome in World Senior Championships by athletes who had previously won a medal in 
a World Youth Championship

Table 2.  Gold medal outcome in World Senior Championships by athletes who had previously won 
a gold medal in a World Youth Championship
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Research Trend Analyses of Taekwondo Study in Korea

Ik-Ki Jeon*, Tae-Seung Park

Dept. of Taekwondo, College of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: Taekwondo that has been grown up to a world sports achieved 
qualitative, quantitative developments and a lot of academic growth are being made 
by opening Department of Taekwondo in many Korean colleges. If the standard of 
achieving social values while being recognized to the public as a field study could be 
said as being taught and researched in colleges, the academic value of Taekwondo is 
being raised gradually because many colleges in several countries including Korea 
are teaching Taekwondo Study. In this actuality, researches on the scientific system 
and the theoretical establishments related to Taekwondo have been made actively in 
Korea, the suzerain state of Taekwondo.

Methods: This study investigated recent research trends on Taekwondo Study 
in Korea and progressed into a research to look into its many levels and problems, 
and Content Analysis was also used for the analytical method. Content Analysis is 
a research method that can analyze accumulated research results, does not affect 
influences to existing datum, belongs to a representative method of classifying and 
reviewing contents of theses, and thus has been used widely as analyzing research 
trends of domestic and international journals. So, the study did electronic searches 
with the keyword "Taekwondo" during the time period of 2000-2012 from the 
National Assembly Library and the Korea Education and Research Service for 
published theses in Korea colleges, and found 1304 theses after exempting natural 
field of science and searching errors from 2439 documents. Then our team carried 
out an external analysis with the bases of announced year, academic scopes, 
research objects, research types, research methods, qualitative data forms, and 
quantitative data forms.

* ikjeon@khu.ac.kr 
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Results: First, Taekwondo Study's position and recognition as an independent 
study together with structural aspects on relations with other studies appeared. 
Second, Taekwondo in Korea showed biased phenomenon to specific ranges for 
doing academic establishments. These results indicate the necessity such like future 
Taekwondo study has to be researched from various studies perspectives, explain 
the importance of diverse academic approaches by not belonging to simple martial 
arts and passing over combinations of studies.

Conclusions: Researches on principal, fundamental factors of Taekwondo 
study have to be made more actively, and theoretical and empirical researches in 
detailed research methods shall be active further while lessening tendencies of 
extremely depending on utilizations of quantitative, qualitative researches. That 
is, concentrations on theorizing works that can compose basic scientific system for 
rising to higher academic levels after various academic trials have been expanded 
gradually together with relevant methods on diverse researches shall be attempted.  

Key words: Department of Taekwondo
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Analysis of the Contents of Taekwondo Competition 
Depending on Electronic Body Protector Manufacturers 

Jung-Woo Jeon*, Na-Hye Kim

Dept. of Taekwondo, College of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: This research aims to investigate the differences in scoring in 
Taekwondo competition depending on the manufacturers of electronic body 
protectors during the game. 

Methods: The targets for analysis were selected from the quarterfinals and 
above of the national competition held in 2012 with competitors above the ages of 
university students, which used electronic body protectors of Daedo and KP&P for 
the games. Of the games, a total of 172 games excluding those considered by experts 
not to be worth analyzing were selected. Scene analysis tables were made based on 
preliminary studies, upon which the game scenes played by 80% of the play speed 
were analyzed. In order to examine the reliability of the research result, consistency 
reliability from coders was measured using Scotti’s π, proving that the results were 
reliable. The data acquired from the contents analysis were analyzed and quantified 
with descriptive statistical analysis using Excel 2010 and SPSS Ver, 20.0.

Results: The differences in dedescriptive contents depending on electronic 
body protector by gender were as follows: in trunk scoring technique, both male 
players showed the highest percentage in dolleyochagi, by Daedo (46.70%) and 
KP&P(71.01%), and female players also showed a high percentage in dolleyochagi 
by Daedo (53.77%) and KP&P (80.82%). In head kicking techniques, head 
dolleyochagi (34.29%) for male players by Daedo and naeryeochagi (41.18%) by 
KP&P showed high percentages, while dolleyochagi for female players by Daedo 
(37.14%) and KP&P (40.24%) showed high percentages.

* jjw6267@khu.ac.kr



84 Poster Session

The difference of techniques by electronic body protectors for rotation showed a 
high percentage in dolleyochagi by both the body protector manufacturers regardless 
of rotation. As for head scoring techniques, in the 1st round, Daedo showed a high 
percentage in head dolleyochagi (39.47%) and KP&P showed a high percentage in 
head naeryeochagi (33.33%), while in the 2nd round both Daedo and KP&P showed 
high percentages in head dolleyochagi at 40.00% and 44.68%, respectively. In the 
3rd round, Daedo showed high percentages in naeryeochagi (33.33%), and KP&P 
presented high percentages in naeryeochagi (22.73%) and balbutyeonaeryeochagi 
(22.73%).

Conclusions: The differences in scoring techniques by rotation or gender 
were insignificant according to the body protector manufacturers, with both the 
manufacturers showing high scores in dolleyochagi and naeryeochagi. This result 
suggests that these two techniques among those used by players showed the levels 
of intensity and accuracy recognized as scores by the electronic body protectors, 
while other techniques are difficult to score. In particular, despite the fact that it was 
pointed out that dolleyochagi tended to be dominant in Taekwondo games, which 
made the games boring and loses interest, many players are still playing mainly 
using dolleyochagi for scoring in the competitions. To improve entertainment in 
the Taekwondo game and develop its quality of the game techniques, it is important 
to employ a variety of techniques in the games and train players accordingly. 
Additionally, even though there were no significant difference identified in scoring 
techniques by electronic body protectors, more research needs to be carried out 
to examine if difficulties in scoring from techniques other than dolleyochagi and 
naeryeochagi would be due to the system of electronic body protectors.

Key words: body protector, Taekwondo competition, contents 
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Weigth Division Daedo KP&P Sum

Male

-54kg 10 8 18

-58kg 12 10 22

-63kg 14 14 28

-68kg 8 10 18

-74kg 12 14 26

-80kg 10 8 18

-87kg 8 10 18

+87kg 12 14 26

Female

-47kg 14 12 26

-49kg 4 14 18

-53kg 6 12 18

-57kg 14 14 28

-62kg 10 12 22

-67kg 6 12 18

-73kg 4 14 18

+73kg 10 12 22

Sum 154 190 344

Head
Daedo KP&P

win defeat win defeat

Apchagi 0.00 0.00 0.00 0.00

Dolleyochagi 42.11 7.69 28.70 31.43

Yepchagi 0.00 0.00 0.00 0.00

Dwichagi 0.00 0.00 0.00 0.00

Naeryeochagi 17.54 38.46 24.35 40.00

Turning Hook Kick 10.53 15.38 11.30 2.86

Huryeochagi 0.00 15.38 3.48 0.00

Dwihuryeochagi 8.77 7.69 8.70 2.86

Balbutyeonaeryeochagi 15.79 15.38 19.13 17.14

Naraechagi 3.51 0.00 4.35 2.86

Dolgaechagi 1.75 0.00 0.00 2.86

100.00 100.00 100.00 100.00

Table 1. Physical characteristics of subjects 

Table 2.  Contents analysis of head attack point by victory which depends on electronic body 
protector manufacturers
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Psychological States, Motivation 
and Competition Strategy in Combat

Korobeynikov Georgiy*, Korobeynikova Lesia

Dept. of Sports Biology, National University of Physical Education and Sport, Ukraine

Abstract

Purpose: The purpose of the study the examine the effects of different level 
combination of motivation on psychological states and competition strategy in 
combat. 

Methods: 27 healthy qualified combat athletes participated in this study after 
giving their informed consent. Their mean age was 22.7±2.6 (SD) years. Each 
subject was tested individually. Each subject completed all test blocks in one day. 
Questionnaires by T. Elers have been used to study motivation. Neuropsychological 
evaluation methods as simple and choice reaction-time tests, HRV measurements, 
strategy of the fight in combat were examined. To explore obtained data methods of 
statistical analysis were used. 

Results: According to obtained results none of 27 participants in this study 
showed low level of motivation to achieve, while more than a half (67%) from 
the general group of subjects expressed high level of such motivational variable 
forms. Our findings agree with researches of Dmitrienkova (1980), who claimed 
that high level of motivation to achieve success is inherent to qualified athletes. 
Parasympathetic and sympathetic nervous system activity can be estimated by LF/
HF ratio as an index of sympathovagal balance (PNS and SNS, respectively). Our 
results show statistically nonsignificant diminishing of LF/HF, in the second group 
with insignificant predominance of motivation to avoid failures and increase in the 
third group in which motivation to achieve prevails. 

* george.65@mail.ru
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Conclusions: Thus, if a task simultaneously arouses an individual’s motivation 
to approach the task and motivation to avoid the task, then the sum of the two 
motivations will be the result (sports result). If the result is more positive to approach 
the task, then the individual will be motivated toward the task. It can be assumed 
that the motivation to achieve success with fight in a more connected with the 
strategy of attacking. The motivation of avoid failures is corresponds to a defensive 
strategy.

Key words: psychological states, competition strategy, combat, motivation

Indexes Combination Motivation Motivation to Avoid Motivation to Achieve

Simple Reaction Time 
Latency (SRT), ms

239.4
230.34; 255.29

270.37*

260.86; 280.8
276.86*

252.96; 280.3

Motor Response 
Latency (SRT), ms

118.17
105.9; 173.3

115.37
99.96; 143.42

121.56
114.3; 141.56

Choice Reaction Time 
Latency (CRT), ms

405.8
404.09; 421.29

429.02*

395.08; 436.66
463.59*

435.57; 485.99

CV (CRT), %
17.85

15.2; 19.12
17.52

14.36; 21.47
19.45

16.96; 22.25

Indexes Combination Motivation Motivation to Avoid Motivation to Achieve

Mean RR, s
1,05

0,95; 1,1
0,95*

0,8; 1
0,95*

0,8; 0,95

SDNN, s
0,052

0,04; 0,07
0,048

0,039; 0,062
0,049

0,029; 0,067

Stress Index, n.u.
64,71

38,25; 123,63
71,74 *

48,13; 109,32
93,82 *

50,32; 193,42

LF/HF ratio n.u.
1,21

0,26; 1,9
0,63 *

0,51; 1,33
1,19

0,4; 2,03

Table 1.  Neurodynamic indexes in groups of athletes with different levels of motivation (p<0.05, 
median, lower quartile, upper quartile)

Table 2.  Parameters of the heart rate regulation in groups of athletes with the different levels of 
motivation (p<0.05, median, lower quartile, upper quartile)
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The Awareness on the Formation of 
Taekwon Aerobics Trainers' Specialty

Mi-Yeon Lee*

Graduate School of Physical Education, Kyung Hee University, Korea

Abstract

Purpose: The purpose of this research is to provide base data that can contribute 
to the increased quality of Taekwon Aerobics and to the increased position of the 
Taekwon Aerobics trainers as professionals by identifying the current status of the 
Taekwon Aerobics and Taekwon Aerobics trainers and by conducting a study on the 
formation of the Taekwon Aerobics trainers' specialty.

Methods: The data was collected through in-depth interview by setting up the 
experts of the Taekwondo as research participants. The data collected through in-
depth interview was classified into five major domains after conducting inductive 
content analysis, which in turn was classified into 11 kinds of mid domains once 
again.

Results: First, although each of the research participants defined Taekwon 
Aerobics differently, they agreed that Taekwon Aerobics can improve health that can 
be enjoyed by everyone. Moreover, most of the research participants got exposed to 
Taekwon Aerobics along with the emergence of Taekwon Aerobics. However, they 
got exposed to the Taekwon Aerobics via different channels. Emergence of Taekwon 
Aerobics alluded change in the Taekwondo training program on a micro level, and 
change in Taekwondo in the macro level, but there were many voices that expressed 
concern as well.

Second, Taekwon Aerobics' advantages include the ability to train diverse sports 
categories in addition to Taekwondo in a natural manner, and the ability to have 
trainees who are getting trained on Taekwondo to pursue for joy and fun, casting 

* taekwonmy@khu.ac.kr
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away the standardized Taekwondo training program. Through Taekwon Aerobics, 
the possibility of expanding the base of Taekwondo and for solving the trainees' 
problems was presented. However, the participants perceived that the level of 
Taekwon Aerobics pieces created are very low and they also pointed out that a major 
problem with the lack of the trainers with specialized knowledge who can solve this 
problem. In addition, they pointed out the absence of Taekwon Aerobics exclusive 
tournament as a problem. 

Third, research participants said that the obstacles to the formation of Taekwon 
Aerobics trainers' specialty include lack of the specialized training on Taekwon Aerobics, 
lack of the research on the Taekwon Aerobics, and lack of systems and institutions while 
they cited that active interest and the effort of the institutions are needed. 

Fourth, they perceived that theoretical knowledge, practical training ability, 
value system and conviction of the leadership are needed in order for the Taekwon 
Aerobics trainers to form specialty. Theoretical knowledge includes understanding 
and theoretical knowledge of Taekwon Aerobics, diverse teaching methods on the 
target of training, knowledge on the health and exercising effect through Taekwon 
Aerobics, and knowledge of other sports categories. Practical training capability 
includes specialized practical training ability on the Taekwondo, creation and 
applied movement development to configure pieces, development of the program 
that is in line with the trend, and the ability to select music and to edit. Lastly, they 
have to have the attitude of pursuing after enjoyment and joy, and clear conviction 
on the leadership and broad value system that can embrace diverse cultures and 
changes. 

Fifth, the recommended direction for the growth to form specialty includes 
the hosting of the Taekwon Aerobic's exclusive tournament, which requires 
establishment of the official regulations, standard for objective judging, and training 
of the referees. When these requirements are satisfied, it is possible to increase 
the number of participants in the Taekwon Aerobics, which in turn will increase 
the number of Taekwon Aerobics trainers and help them become specialty level 
instuctors. Moreover, standard for the Taekwon Aerobics trainers needs to be set 
up through active establishment and modification of systems and institutions. 
Moreover, it is necessary to establish appropriate training program for the Taekwon 
Aerobics trainers who are working on the field to provide them with training. 
Towards this end, specialized professional trainer cultivation process, and integrated 
educational institution that will train them on specialized knowledge are needed so 
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that the trainers do not stop at teaching and rolling out Taekwon Aerobics. Instead, 
they need to build physical prowess and character and need to change their own 
mind set to increase their social status.

Key words: Taekwon Aerobics, formation of professionalism
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Analysis of Preschool Children’s Coordinating Abilities 
Development by the Means and Training Methods of Taekwondo WTF

Oleg Perfilov1*, LiudmilaPerfilov2

1 Sport Club "MAISTER KORYO International", Republic of Moldova 
2   Individual Kinds of Sports Department, State University of the Physical Education and Sport of 
Republic of Moldova, Moldova

Abstract

Purpose: The aim of this research was the analysis of the coordinating abilities 
development of the preschool childrenwith the Taekwondo WTF means and training 
methods application.

Methods: Sixteen preschool age children (5-6 years old) participated in the 
study in two groups of general physical training during the six weeks. Experimental 
purpose was to develop a higher level of coordinating abilities by the Taekwondo 
means application. Children from the experimental group had 30% more time to 
perform exercises that were part or completely basic technical and tactical actions, 
variants of steps movements and Poom Sae (Tae Geuk Il Jang) in Taekwondo 
during a training session. Each training session's time were same in both groups. 
Both groups tested at the beginning and final of the pedagogic experiment on three 
indices based on the N.I. Oseretsky methodology of quantitative and qualitative 
estimation of locomotor sphere development level but adapted for research aims. 
These were: 1. Pass of the segment of 5 m by the toes in the direct line; 2. Forward 
swing by one leg in the standing position; 3. Lunge forward with hands rising aside 
and lateral lunge with hands rising up by the commands. Quantity of mistakes 
counted during the execution.

* perfilovtkd@mtc.md
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Results: Statistical difference (F=4.09, p<.05) was obtained between the children 
of the groups participated in the research in "Training method" factor. Post Hoc 
Fisher LSD tests demonstrated that children from the experimental group made less 
mistakes than colleagues from control group: 

- in the first test – F=5.65 with p<.05;
- in the second test – F=5.6 with p<.05;
- in the third test – F=5.81 with p<.05.

Conclusions: Result of pedagogic experiment visually demonstrated that 
purposeful application of Taekwondo means and training methods in the preschool 
children physical training of experimental group permit to improve considerably 
their coordinating ability development level (p<.05).

Key words: children, training method, coordinating abilities, motor development, 
sport skill, World Taekwondo Federation.

Effect

Multivariate Tests of Significance (Children_tests_data.sta)

Sigma-restricted parameterization

Effective hypothesis decomposition

Test Value F
Effect

df

Error

df
p

Intercept Wilks 0,126521 27,61532 3 12 0,000011

Trainingmethod Wilks 0,494439 4,08998 3 12 0,032482

Effect

Univariate Results for Each DV (Children_tests_data.sta)

Sigma-restricted parameterization

Effective hypothesis decomposition

Degr. 
of

Freedom

Test 
# 1
SS

Test 
# 1
MS

Test 
#1
F

Test 
#1
p

Test 
#2
SS

Test 
#2
MS

Test 
#2
F

Test 
#2
p

Test 
#3
SS

Test 
#3
MS

Test 
#3
F

Test 
#3
p

Intercept 1 56,25000 56,25000 50,80645 0,000005 16,00000 16,00000 22,40000 0,000321 22,56250 22,56250 42,83051 0,000013

Trainingmethod 1 6,25000 6,25000 5,64516 0,032322 4,00000 4,00000 5,60000 0,032915 3,06250 3,06250 5,81356 0,030217

Error 14 15,50000 1,10714 10,00000 0,71429 7,37500 0,52679

Total 15 21,75000 14,00000 10,43750

Table 1. Results of ANOVA analysis in "Training method" factor

Table 2. Univariate results for each dependent variables
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No Trainingmethod

LSD test;

variable "Pass of the 

segment of 5 m by the toes 

in the direct line (Children_

tests_data.sta)" Probabilities 

for Post Hoc Tests Error:

Between MS=1,1071,

df = 14,000

LSD test;

variable "Forward swing 

by one leg in the standing 

position (Children_tests_

data.sta)" Probabilities for 

Post Hoc Tests Error:

Between MS=,71429,

df = 14,000

LSD test; 

variable "Lunge forward 

with hands rising aside and 

lateral lunge with hands 

rising up by the commands 

(Children_tests_data.

sta)" Probabilities for 

Post Hoc Tests Error: 

Between MS=,52679, 

df = 14,000

{1} {2} {1} {2} {1} {2}

{1} Traditional 0,032322 0,032915 0,030217

{2} Experimental 0,032322 0,032915 0,030217

Table 3. Results of experimental data Post-hoc Fisher LSD tests 
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* kimpete@kyungwon.ac.kr

Effects of Affective, Social, 
Behavioral Changes in Taekwondo Training 

in Korea and the United States 

Ha-Young Kim1*, Jun-Hyung Baek2

1 graduate School of Education, Gachon University, Korea
2 West Virginia University, USA

Abstract

Purpose: The purposes of this study were to understand the effects of 
Taekwondo trainings on children’s affective, social, and behavioral changes and 
to compare and contrast their parents’ perceptions of Taekwondo training as an 
education. A survey questionnaire was developed by Kim, Jong-Dong (2000) and 
translated to English. The survey questionnaires were collected in both Korea and 
the United States. About 380 questionnaires were collected by the participants who 
were Taekwondo trainees in Korea and the US. 

Methods: The collected questionnaires were analyzed to describe how the 
children and their parents perceive Taekwondo as a sport and martial art. In general 
the US trainees responded positive way in that Taekwondo was effective in terms 
of affective, social, and behavioral changes. On the contrary the Koran responders 
indicated that their children showed some changes but not much compare to the US 
responders.   

Results: However, all of the participants reported positive perceptions toward 
TKD as an education. They also perceived TKD as a martial art that requires 
cooperation, responsibility, fairness, and punctuality. Finally, the participants 
expressed positive perceptions of TKD and indicated that Taekwondo can play an 
important role in order to increase their confidence, patience, and mentality levels.

Key words: Taekwondo, perception, Taekwondo trainees 
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The Correlation of General and 
Special Preparedness Indexes of 16-18 Years 

Female Judo Competitors with Their Age-Somatic Characteristics

Beata Wolska1, Valery Smulskij2 

1 The Academy of Physical Education and Sport in Gdansk, Poland
2 The Private Higher School of Guard of Environment, Radom, Poland

Abstract

Purpose: The purpose of this work was to determine the correlation between 
the indexes of the general and special physical preparedness with the age-somatic 
parameters of 16-18 years female judo competitors during the preparation to the 
competitive period.

Methods: In the study participated fifteen female judo competitors - all of them 
were representatives of Poland in the category of juniors. Their average age was 
16.8±0.7 years, and athletic experience  – 7.2±2.5 years. To determine the somatic 
features - body heights, body mass index (BMI) and body components: FATkg, 
FAT%, FFMkg, FFM%, TBWkg, TBW% was used the Body Composition Analyser. 
For assessing the general physical preparedness was used the standard test MTSF. 
Level of special physical preparedness assessed by Sterkovich’s test (SJFT).

Results: The female judo competitors who had lower body weight, smaller 
absolute and percentage values of the fatty component perform better in all 
running tests of MTSF. Of the power performance test MTSF index of standing 
long jump, f lexed arm hang and maximum amount of the trunk slopes from the 
supine position for 30 s showed a statistically significant correlation with their 
somatic characteristics. In this case the best results showed female athletes who 
had a smaller body length and a lower BMI. It should be also noted that in this 
group of competitors 8 correlation coefficients between indexes SJFT and somatic 
characteristic were revealed, whose values ranged from 0.53 to 0.58 (p<0.05).
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Conclusions: The presented data are considered from the standpoint of their 
significance and prospects of their use in future studies related to the problem of 
improving the effectiveness of the training process of the female judo competitors at 
different stages of long-term preparation.

Key words: female judo, physical preparedness, somatic characteristics
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A Profile of Youth Olympic Taekwondo Athlete

Mohsen Kazemi1,  Marco G De Ciantis2, Alima Rahman3, Sarah Thorne4, Emma Conn5

1   Dept. of Graduate Studies and Research, Canadian Memorial Chiropractic College, Toronto, Canada 
2,3,4,5

Abstract

Purpose: The purpose of this study was to identify trends in anthropomorphic 
attributes and competitive strategies of successful youth competitors (medallists) by 
gender in terms of weight, height, body-mass index (BMI) and fighting technique, 
and to compare these parameters to their adult counterparts. 

Methods: Data on 96 male and female TKD athletes participating in the 2010 
Youth Olympic Games for this study was obtained from the official 2010 Youth 
Olympic website. Information obtained from this website includes:  participants 
in each category, participants weight, height, date of birth, country, round report, 
points obtained, warnings, deduction points, defensive kicks, offensive kicks, 
offensive and defensive punches. Descriptive statistics for this study were compared 
to previous studies conducted on the 2008, 2004 and 2000 adult Taekwondo 
Olympic athletes, according to height, weight and BMI to highlight possible trends. 
The data set used in this study was a public domain website.  As such, there was no 
need to obtain consent. However, names of participants were not disclosed in this 
study and were kept confidential. 

Results: No significant differences were found between winners and non-
winners with respect to height, weight or body mass index (BMI), stratified by 
gender. The proportion of points, categorized by offensive points and defensive 
points highlighted a statistically significant difference whereby non-winners gained 
fewer points offensively (40% offensive points, 60% defensive points). Winners, 
however, gained more points offensively and less points defensively, using defensive 
punches more often compared to offensive punches (mean points: 0.125 defensive 

* mkazemi@cmcc.ca
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punch, 0.075 offensive punch). Analysis of 3 different kick types compared between 
non-winners and winners revealed that Type 1 kick was used slightly more often 
(64.5% non-winners, 65% winners). Winners gained more penalties when compared 
to non-winners in both males and females (males: 7.53 kyong-go (half point); 2.97 
gam-jeom (full point); females: 7.18 kyong-go and 2.51 gam-jeom)  

Conclusions: Results of this study will allow Taekwondo coaches and competitors 
to achieve evidence-based success in sport. 

Key words: profile, Olympic, youth, Taekwondo, martial arts, success, athlete

Offensive Points Defensive Points Total Points Per Match

Non-Winners

Mean (N=56) 0.85 (1.48) 0.85 (1.48) 2.12 (2.52)

Proportion of 
Points (%)

40 40 -

Winners

Mean (N=40) 2.61 (1.38) 2.61 (1.38) 4.94 (2.39)

Proportion of 
Point (%)

52 52

Offensive Techniques (%) Defensive Techniques (%) Total Points

Female 176 (56%) 137 (44%) 313 (53.9%)

Male 133 (49.6%) 135 (50.4%) 268 (46.1%)

Total 309 (53.1%) 272 (46.8%) 581 (100%)

Type 1 Type 2 Type 3

Non-winners 64.5 2.15 33.3

Winners 65 4.58 29.8

Table 1. Offensive, defensive, and total points per match: Winners vs. non-winners

Table 2.  Gender techniques among winners: males versus females in relation to offensive, defensive 
and total points

Table 3.  Offensive & defensive kick utilization in tournament by type: winners versus non-winners in 
percentage
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Lactate and Electromyographic Signal in Taekwondo Athletes

Thalita Mayumi, Tokunaga Takahashi, Cristiane Rodrigues Pedroni

Dept. of Physical Therapy, Univ Estadual Paulista - UNESP, Marilia, São Paulo, Brazil

Abstract

Purpose: Check the behavior of lactate and electromyographic signal in 
Taekwondo athletes during a training session.

Methods: Six Taekwondo athletes of both sexes, aged between 18 and 23 
years participated in this study. The data was colleted during a training session 
in a competitive period, and it was divided into two parts. The first part was held 
progressive incremental exercise and the second a fight with three rounds of two 
minutes each. The lactate register was performed using blood samples taken from 
the middle finger. The electromyographic signal acquisition was made during a 
maximal isometric contraction of 30 seconds of the vastus lateralis and lateral 
gastrocnemius, using a electromyography equipment with a 16-bit A/D with 
converter board with a 4-kHz frequency and band-pass filtered at 0.01–1.5 kHz 
Lynx Tecnologia Ltda. The signals were detected by a surface differential electrode 
with two silver silver–chloride bars, gain of 20 and a common mode rejection ratio 
of 130 dB. Samples were collected at the beginning, middle and end of a workout. 
For statistical analysis we used the program Graphpad Instat, Kolmogorov-Smirnov 
test, and then ANOVA test with a Tukey posttest.

Results: There was significant difference between the first to other periods 
when compares lactate level (p=0,042). Otherwise there was no difference between 
electromiographic values expressed by median frequency (p>0,05) to vastus 
lateralis and gastrocnemius muscles. 

* pedronicr@marilia.unesp.br
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Conclusions: Although both lactate and electromyography are able to indicate 
fatigue, apparently they do not have the same pattern during a Taekwondo training 
for represent fatigue for the tested muscles.

Key words: electromyography, Taekwondo, lactate

Figure 1. Lactate values during training session in Taekwondo atlethes (n=6). *=significative 
difference between the first to the other periods (midle and end) (p<0,05)

Figure 2. Median frequency values (Hz) during a training session in Taekwondo atlethes   
(n=6). There was no difference between the periods (beginning, midle and and)
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Torque Generation and Transferring Characteristics
During the Pelvic Axial Pre-rotational Movement

Chi-Sun Choi1*, Chul-Soo Chung1, In-Sik Shin1, Ki-Kwang Lee2, Jae-Kun Shim3

1 Dept. of Physical Education, College of Education, Seoul National University, Korea
2  Dept. of Physical Education, College of Physical Education, Kookmin University, Korea
3  Dept. of Kinesiology, School of Public Health, University of Maryland, Korea

Abstract

Purpose: The purpose of the study was to investigate the differences in the 
torque generation and transferring characteristics between the pelvic axial pre-
rotational and none pre-rotational movement group during the Jireugi in the 
Taekwondo Juchumseogi stance.

Methods: Eleven elite Taekwondo athletes participated in the study as subjects. 
Each participant performed 5 right-hand Jireugi in Juchumseogi stance as fast and 
strong as possible while their motion was recorded by a 3D motion analysis system 
and the ground reaction forces for each foot by two force plates. The participants 
were classified into a pre-rotational and none pre-rotational group based on the 
pelvic rotation patterns. From the ground reaction forces, the free moments were 
computed in order to investigate the torque generation and its transfer from the 
waist’s rotational movement.

Results: All subjects used the ground reaction force and the free moment to rotate 
the pelvis and trunk, but significant differences were shown at the fist thrusting 
phase and during the later phase of the movement. The inertia led the right upper 
limb throwing as the principle of action and reaction in the pre-rotational group, 
while the horizontal ground reaction force and the free moment affected the motion 
continuously in the none pre-rotational group.

* baekho27@snu.ac.kr
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Conclusions: It was identified that the pelvic axial rotational torques were 
caused by the coupling forces of the horizontal components of the ground reaction 
forces, but the torque transfer pattern was different between two conditions. As the 
pre-rotational movement includes the stretch-shortening cycle (SSC), it is suggested 
that coaches be aware of the mechanisms for the torque generation and transfer and 
educate their players in order to produce quicker more powerful techniques.

Key words: pelvic axial pre-rotational movement, stretch-shortening cycle (SSC)

Group Subject Height (cm) Mass (kg) Age (yrs.) Career (yrs.) Grade (Dan)

None pre-

rotational 

group (n=6)

A 180 71 19 6 4

C 183 75 18 8 4

E 170 74 54 40 7

F 165 57 47 40 7

I 178 72 19 12 4

K 175 68 20 16 4

Mean±SD
175.17
±6.68

69.50
±6.60

29.50
±16.43

20.33
±15.62

5.00
±1.55

None pre-

rotational 

group (n=6)

B 175 68 27 13 5

D 171 63 26 21 5

G 168 60 27 18 5

H 175 68 19 6 3

J 174 65 34 25 6

Mean±SD
172.60
±3.05

64.80
±3.42

26.60
±5.32

16.60
±7.37

4.80
±1.10

Total

(n=11)
Mean±SD

174.00
±5.27

67.36
±5.70

28.18
±12.19

18.64
±12.14

4.91
±1.30

Table 1. Physical characteristics of the subjects
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Figure 1.  The ground reaction forces for the left and right foot (solid line: left foot, dotted line: 
right foot; left: none pre-rotational group, right: pre-rotational group; top: sagittal 
horizontal axis, middle: lateral horizontal axis, bottom: vertical axis; 1 subject’s data 
for each group)

Figure 2.  The ensemble average of the free moments for the vertical axis (left: none pre-
rotational group (n=6), right: pre-rotational group (n=5); top: the free moment of the 
left foot, bottom: the free moment of right foot; solid line: average, shaded area: 
standard deviation)
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Prevalence of Overuse Injuries 
in Sport-Poomsae Competitors in North America

Jae-Ok Koh*

 Dept. of Oriental Sports Medicine, Daegu Haany University, Faculty of Physical Education & 
Recreation, Alberta Centre for Injury Control & Research, University of Alberta, Korea

 
Abstract

Purpose: The purpose of this study is to estimate the prevalence of overuse chronic 
injuries in sport-Poomsae Taekwondo athletes in Alberta, Canada.

Methods: A retrospective cohort design was applied. A total of 26 athletes 
(female = 13; male = 13) participated in this research. In order to qualify as a study 
participant, each athlete who must meet the criteria for subject selection: a black 
belt level, over 18 years old, living in Alberta region in Canada, and an experience 
in sport-Poomsae in the past. A simple check-off injury report form was used. This 
form contained a general demographic data, Taekwondo related basic information, 
overuse injury data, injured body parts, history of past injury, and injured body 
parts in the past.

Results: A total of 19 (73%) athletes have reported that they are suffering 
possible overuse chronic injuries during or after training, or during rest. Female 
athletes showed a little higher prevalence rate than their counterpart (53% vs. 47%). 
The higher frequency of overuse injury was observed among athletes who train 
4 or 6 days per week. One of the highest overuse injured body areas was the knee 
(68%), and followed by the hip (32%). Also, the lower body region (58%) was the 
most injured body part among others (upper = 11%, both upper and lower = 32%). 
Ten athletes with chronic injuries, 70% had a history of injury in the last year. 
The most frequent cause of past injury was over practice for repeating the same 
pattern and over stressed on preexisting injuries (60%). Five (50%) out of 10 athletes 

*  bosintangcanada@hanmail.net  
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experienced the hamstring muscle problem and 4 persons had the shoulder problem. 
The most common type of past injury was strain (60%), followed by sprain (30%).

Conclusions: Overall prevalence rate of overuse injury was high (73%) in sport-
Poomsae athletes in Alberta, Canada. Overuse injury was high in the female, in the 
lower body region, at the knee, and with the experience of past injury. The follow up 
research with a large number of participants, other provinces, and under 18 year old 
athletes related to an overuse chronic injury in sport-Poomsae in North America is 
surely needed in the future.

Key words: sport-poomsae, Taekwondo, overuse injury, chronic injury, prevalence 
rate
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Comparison between Dominant and 
Non-Dominant Leg of Elite Poomsae Player’s Side Kick

Dong-Kwon Kang, Jung-Gi Hong, Ki-Kang Lee*

Dept. of Physical Education, College of Physical Education, Kookmin University, Korea

Abstract

Purpose: The purpose of this study was to comparison between dominant 
and non-dominant leg and among three kind of elite poomsae player’s side kick 
(Yeopchagi, Geodupyeopchagi and Dwidorayeopchagi).

Methods: Five male experience of winning national championship participated 
in this study. We used ten Vicon camera for 3D motion capture(@200Hz) and 
a force plate (@2400Hz). They performed kind of three side kick (Yeopchagi, 
Geodupyeopchagi and Dwidorayeopchagi). Kinetic and kinematic variable is peak 
GRF(vertical), kicking time, kicking height, velocity(resultant). Data were analyzed 
by a two-way repeated measure ANOVA.

*Event1: take off toe, Event2: minimum knee angle(sagittal), Event3: full knee 
extension

Results: Between dominant leg and non-dominant leg and among three kind 
of side indicated statistical difference in kicking time and velocity(p>.05). and in 
kicking height indicated statistical difference in kind of side kick but no statistical 
difference in dominant leg and non-dominant leg(p>.05). There was an interaction 
in GRF.

 
Conclusions: Poomsae is bilateral symmetry form. In order that very important 

equivalent ability between dominant leg and non-dominant leg. But we found 
different between dominant leg and non-dominant leg. Especially there was an 
interaction on GRF. So it is considered different strategy of support leg.

* kklee@kookmin.ac.kr
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Yeopchagi

Poomsae players (n=5)

Non-dominant Dominant

Mean SD Mean SD

Peak GRF (vertical) [% BW] 0.93 0.18 1.10 0.34

Kicking Time [sec] 0.21 0.03 0.19 0.02

Kicking Height [% height] 1.06 0.01 1.06 0.01

Velocity (resultant) [m/s] 8.35 1.06 8.73 1.31

Table 1. Yeopchagi descriptive statistics analysis (E2~E3)

Dwidorayeopchagi

Poomsae players (n=5)

Non-dominant Dominant

Mean SD Mean SD

Peak GRF (vertical) [% BW] 0.94 0.26 1.00 0.15

Kicking Time [sec] 0.21 0.03 0.21 0.02

Kicking Height [% height] 1.05 0.02 1.04 0.02

Velocity (resultant) [m/s] 7.94 1.30 8.07 1.37

Table 3. Dwidorayeopchagi descriptive statistics analysis (E2~E3)

Geodupyeopchagi

Poomsae players (n=5)

Non-dominant Dominant

Mean SD Mean SD

Peak GRF (vertical) [% BW] 0.90 0.11 1.19 0.31

Kicking Time [sec] 0.20 0.02 0.19 0.02

Kicking Height [% height] 1.05 0.01 1.06 0.01

Velocity (resultant) [m/s] 8.08 1.04 8.36 1.14

Table 2. Geodupyeopchagi descriptive statistics analysis (E2~E3)

Poomsae players (n=5)

Kind of side kick Dominant and non-dominant Interaction

F p F p p

Peak GRF (vertical) 1.532 .234 4.989 .042 .020

Kicking Time 6.284 .006 5.592 .033 .238

Kicking Height 18.275 .000 .005 .944 .062

Velocity (resultant) 22.658 .000 5.881 .029 .298

Table 4. Two-way repeated measure ANOVA

Key words: poomsae, side kick, yeopchagi, geodupyeopchagi, dwidorayeopchagi
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Assessment of After Match Recovery in Taekwondo Competition

Coral Falco1, Raúl Landeo2*, Isaac Estevan1

1   Facultad de Ciencias de la Actividad Física y el Deporte, Universidad Católica de Valencia “San 
Vicente Mártir”, Spain

2 School of Exercise Science, The Australian Catholic University, Australia

Abstract

Purpose: The purpose of the study was to assess the cumulative effects of single 
day competition in Taekwondo in athletes of elite level. 

Methods: Athletes competing at national level of competition gave their 
consent to participate in the study. Pre and post match blood lactate was obtained; 
additionally athletes performed a set of 10 continuous maximal jumps on a portable 
Kistler force plate (500 Hz) at these stages.  

 
Results: Pre and post match lactate difference increased as the athlete progressed 

through the competition rounds. Similarly, pre match lactate was higher in matches 
of later rounds than on those of earlier rounds. Peak power increased from pre to 
post match for earlier competition rounds and decreased for later matches. Foot 
contact time showed during jumping tasks showed an inverse relationship to peak 
power at pre and post match. 

Conclusions: Continuous evaluation of blood lactate during training or 
competition can provide a firm basis from which the level of activity athletes engage 
between matches is defined. Post match power increment in the earlier rounds of 
the competition suggests that athletes typically enter into their first matches outside 
their optimal level of arousal. A limitation of this study is that not all athletes made 
into later rounds, thus the sample size and statistical power is reducing for these 
rounds.

Key words: power, blood lactate, contact time, round, Taekwondo and elite

* raul.landeo@acu.edu.au



109The 4 th International Symposium for Taekwondo Studies, Puebla, Mexico

Blood Lactate (mmolL-1) Peak Power (watts/Kg) Foot Contact Time (ms)

Pre Match Post Match Pre Match Post Match Pre Match Post Match

1st Round 0.9 (0.25) 4.8 (1.8) 44.7 (4) 53.8 (6) 222 (12) 192 (11)

2nd Round 1.5 (0.8) 5.5 (2.1) 43.2 (5) 50.2 (6) 220 (31) 198 (12)

3rd Round 2.3 (0.9) 6.4 (2.3) 44.2 (7) 48.6 (7) 221 (19) 201 (20)

4th Round 3.4 (1.2) 7.8 (2.1) 44.6 (8) 43.5(6) 220 (18) 218 (23)

5th Round 4.2 (2.1) 9.3 (1.8) 44.2 (8) 40.2 (3) 224 (12) 231 (19)

Table 1. Yeopchagi descriptive statistics analysis (E2~E3)
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To Bounce or Not Bounce

Isaac Estevan1, Raúl Landeo2*, Coral Falco1 

1   Facultad de Ciencias de la Actividad Física y el Deporte, Universidad Católica de Valencia “San 
Vicente Mártir”, Spain

2 School of Exercise Science, The Australian Catholic University, Australia

Abstract

Purpose: The purpose of the study was to investigate the effects of bouncing 
on kicking performance: reaction (RT) and movement (MT) times, peak kicking 
speeds and knee joint stiffness (Jk). 

Methods:  Twenty, male and female, elite Taekwondo athletes performed a 
twenty repetition set of bandal chagi. Kicks performed under two conditions; no 
bouncing (NBK) and bouncing (BK) were recorded by two AMTI force plates 
(1000Hz) and 10 MX (400Hz) camera set. Output mean and standard deviation were 
computed.

 
Results: Male and female athletes showed similar variations between kicking 

conditions. Significant shorter RT and MT for the NBK than for the BK kicking 
condition were found. Time from toe-off to impact was not different between the 
kicking conditions. No differences in peak thigh and leg angular and ankle linear 
velocities were found. Mean knee joint stiffness increased for both the pivot and 
kicking legs from the BK to the NBK.

 
Conclusions: No kinematic or kinetic gains were elicited from bouncing prior 

kicking. While bouncing in competition may serve to tactical purposes it is counter-
productive to RT in Taekwondo. 

Key words: stretch and shortening cycle, reaction time, footwork, stiffness, 
speed

                    

* raul.landeo@acu.edu.au
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Male Athletes (n=10) Female Athletes (n=10)

BK NBK NBK NBK

Reaction Time (s) 0.32 (0.04) 0.20 (0.02) 0.20 (0.02) 0.26 (0.06)

Movement Time (s) 0.67 (0.09) 0.53 (0.05) 0.53 (0.05) 0.72 (0.95)

Peak Thigh Angular Velocity (rad/s) 11.60 (2.1) 11.76 (2.1) 11.76 (2.1) 9.84 (2.9)

Peak Leg Angular Velocity (rad/s) 20.00 (2.5) 20.4 (2.3) 20.4 (2.3) 17.84 (3.3)

Peak Ankle Linear Velocity (m/s) 12.12 (1.95) 12.20 (2.1) 12.20 (2.1) 10.12 (3.1)

Leading Leg Joint Stiffness (N.m.rad) 273 (20) 296 (22) 296 (22) 278 (41)

Kicking Leg Joint Stiffness (N.m.rad) 301 (24) 334 (25) 334 (25) 301 (34)

Table 1. Mean (SD) kinematic and kinetic data of the bounce and no bounce kicking conditions 
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Comparative analysis of success factors in male Taekwondo  
juniors and seniors

Jerzy F. Miller1, Igor Cieśliński2, Jerzy Sadowski2, Radosław Brzeziński1

1   The State College of Computer Science and Business Administration, Lomza, Poland
  Institute of Physical Education, Lomza, Poland

2 Faculty of Physical Education and Sport in Biała Podlaska, Poland

Abstract

Purpose: The aim of the research was to identify factors determining success of 
Taekwondo competitors at various levels of proficiency (junior, senior). The research 
covered endurance, technique, mental, coordination and physique factors.

Methods: A total of 127 competitors were included in the research, with 63 
juniors (including 27 winners) and 64 seniors (including 28 winners), divided 
into two groups within each age category:  winners and non-winners of the 
Championship of Poland in Taekwondo. The success factors (medal or the lack 
thereof) were determined through iterative regression models designed separately 
for the junior and senior category, using a general linear model (GLM) with AIC 
minimisation as the model quality criterion. The comparison of the four groups was 
conducted through a two-way analysis of variance (two-way ANOVA).

Results: Compared to the group of juniors, more factors determining success 
(medal or the lack thereof) were found in the group of seniors, with its successful 
members achieving higher scores in speed endurance testing, special technique and 
dynamic balance. They also had a different personality profile than non-winners (no 
medal). Successful juniors proved to be better in technique tests and had a slightly 
different personality profile than non-successful competitors.      

* raul.landeo@acu.edu.au
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Conclusions: The conducted study resulted in the following conlusions:

1. The differentiation of the analysed factors changes according to the increase 
in the level of proficiency. The revealed differences are likely to result from the 
transformations of the body that are connected with the progressive phase of the 
ontogenetic development.  It may also arise from the adaptation to new stimuli 
introduced in the training of competitors at various levels of proficiency. 

2. Successful competitors at various levels of proficiency have a different physical 
proficiency and capacity profile than non-winners. The differences in most studied 
factors become greater with the transition from the level of general training to a 
goal-oriented or specialized training.

3. The identified success determinants in the junior category – the time needed to 
perform 360° dollyo chagi momtong kicks and a high level of extraversion, indicate 
that technical training should include skills that are more advanced in terms of 
difficulty and which may provide an element of surprise in combat and decide its 
result. In the above-mentioned context the jirugi momtong technique was such a 
factor in seniors.

4. The identification of differences in the studied factors between winners and 
non-winners of the highest rank national competitions, as well as defining the 
models of variables determining sports success in juniors and seniors may constitute 
a basis for rationalizing the training process for competitors at various levels of 
proficiency. 

Key words: sports result, success factors, Taekwondo
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Factor

Junior 

(J)

Senior 

(S)

Relevance 

level

χ sd χ sd J-S

Body build

BMI (kg/m2) 21.65 2.83 22.32 3.10 SI

Sum of 5 skinfolds (mm) 45.43 11.80 40.55 17.02 SI

Conditioning and flexibility

Standing broad jump (cm) 209.57 23.42 234.48 24.36 ***

Sit-ups / 30 s (number) 29.32 4.94 31.96 4.10 ***

Standing-start 30 m run (s) 5.18 0.45 4.71 0.46 ***

Workload (J/kg) 206.98 29.26 223.20 20.17 ***

Peak power (W/kg) 8.63 1.31 9.58 1.12 ***

20 m multi-stage 

shuttle run (number)
54.75 12.17 62.67 12.63 ***

Front split (cm) 83.24 7.77 85.68 9.09 SI

Technical 

10 jirugi momtong (s) 6.21 0.74 4.81 0.48 ***

10  360° dollyo chagi 

momtong (s)
12.54 1.29 10.68 0.88 ***

Coordination

Dynamic balance (s) 9.45 1.40 7.47 2.02 ***

Complex rection B3 (s) 0.77 0.06 0.74 0.05 ***

Mental 

Extraversion (pts) 30.84 30.84 30.83 4.87 SI

Amicability (pts) 27.89 27.89 26.89 4.81 SI

*p<0.05  **p<0.01  ***p<0.001  SI – statistically irrelevant (p>0.05)

Table 1. Selected factors differentiating competitors according to their proficiency level 
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Factor Symbol
Junior p

medal SD No medal SD

Conditioning

Standing broad jump (cm) K1 219.9 219.9 201.8 11.4 **

Sit-ups / 30 s (number) K2 31.5 31.5 27.7 4.2 **

20 m multi-stage 

shuttle run (number)
K6 60.5 60.5 50.4 8.9 ***

Technical

10  360° dollyo chagi (s) T1 12.1 1.32 12.9 12.9 *

Coordination

Complex reaction (s) KZM1 0.75 0.06 0.79 0.06 *

Mental

Extraversion (pts) P1 32.4 4.7 29.7 4.6 *

*p<0,05  **p<0,01  ***p<0,001

Table 2.  Factors differentiating Taekwondo competitors in the junior category according to their 
sports result (medal, no medal) 
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Factor Symbol
Senior p

medal SD no medal SD

Body build

BMI (kg/m2) B1 21.34 1.93 23.14 3.62 *

Sum of 5 skinfolds (mm) B2 34.62 7.14 45.23 20.81 *

Conditioning and flexibility

Standing broad jump (cm) K1 244.4 17.9 226.7 26.1 **

Sit-ups / 30 s (number) K2 34.5 4.1 30 2.9 ***

Standing-start 30 m run (s) K3 4.62 0.41 4.81 0.51 *

Workload (J/kg) K4 231.07 20.79 217.08 17.63 **

Peak power (W/kg) K5 9.93 1.05 9.32 1.11 *

20 m multi-stage 

shuttle run (number)
K6 72.2 10 55.2 9 ***

Front split (cm) K7 90.4 8.8 82 7.6 ***

Technical

10  360° dollyo chagi (s) T1 10.24 0.71 11.13 0.82 ***

10 jirugi (s) T2 4.62 0.52 5.04 0.43 **

Coordination

Dynamic balance (s) KZM2 6.24 1.54 8.44 1.82 ***

Mental

Amicability (pts) P2 28.4 4.5 23.9 4.8 *

*p<0.05  **p<0.01  ***p<0.001

Table 3.  Factors differentiating Taekwondo competitors in the senior category according to their 
sports result (medal, no medal) 



117The 4 th International Symposium for Taekwondo Studies, Puebla, Mexico

Factor Symbol
Age category

Junior Senior

Standing broad jump (cm) K1 -0.0508 0.8620

Sit-ups / 30 s (number) K2 0.1794 0.7902

20 m multi-stage shuttle run (number) K6 0.1070 0.9907

10  360° dollyo chagi (s) T1 -0.3025 1.0342

Table 4.  Normalized factors differentiating junior and senior winners of the Championship of Poland 
in Taekwondo  

Figure 1. Normalized values for junior and senior winners 
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trials

Variable Parameter value
Standard 

estimation error
p

Standing broad jump (cm) 0.004 0.002 0.106

Sit-ups / 30 s (number) 0.015 0.011 0.177

10  360° dollyo chagi momtong (s) -0.072 0.035 0.039

Complex reaction B3 (s) -0.088 0.707 0.901

20 m multi-stage shuttle run (number) 0.006 0.004 0.077

Extraversion (pts) 0.033 0.008 0.001

AIC = 635.64 

Table 5.  Results of the process of seeking an optimal model for successful competitors in the junior 
category   
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Variable Parameter value
Standard 

estimation error
p

Standing-start 30 m run (s) -2.928 9.320 0.753

Standing broad jump (cm) 3.047 2.728 0.991

Sit-ups / 30 s (number) 3.463 1.740 0.047

Front split (cm) 2.005 7.498 0.789

10  jirugi momtong (s) -3.603 1.144 0.002

10  360° dollyo chagi momtong (s) -5.873 6.269 0.349

Dynamic balance (s) -1.715 6.164 0.005

Workload (J/kg) 3.657 2.933 0.213

Peak power (W/kg) 8.745 5.653 0.122

20 m multi-stage shuttle run (number) -3.111 7.008 0.657

Amicability (pts) 2.173 1.002 0.030

AIC = 483,36 

Table 6.  Results of the process of seeking an optimal model for successful competitors in the senior 
category    
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Analysis of Jumping Kinetics of 
Indian Taekwondo Athletes using Force Platform

Animesh Goel1, Goutam Singh Virdi2*, Marry Rani2, Joseph Lalsiama2

1 Dept. of Biomechanics, Sports Authority of India, Banalore, India
2 Dept. of Taekwondo, Sports Authority of India, Banalore, India

Abstract

Purpose: The purpose of the study was to compute maximum Ground Reaction 
force in terms of multiples of body weight during the vertical jump amongst 
Taekwondo athletes.

Methods: Twelve well trained male and female Indian Taekwondo sparring 
athletes participated in the study. They performed two types of vertical jumps on 
the Force Platform i.e. Crouch Jump (CJ) and Counter Movement Jump (CMJ). 
Age (Year), Height (Centimeters), Body Weight (Kilogram), the maximum ground 
reaction force applied in terms of times the body weight was calculated during the 
jump. The power of jumps was calculated in Joules/ Kg BW.

Results:  Results indicated the range of maximum power applied by the boys in CJ 
was from 16.086 J/Kg BW to 31.8 J/Kg BW and from 19.0 to 33.8 J/Kg BW in CMJ 
where as in girls the range was from 14.945 J/Kg BW to 27.993 J/Kg BW in CJ but 
14.326 J/Kg BW to 32.348 J/Kg BW in CMJ. Significant different of Power between 
CJ & CMJ was seen in girls as well as boys. There was significant difference of Jump 
height (CG displacement) between CJ & CMJ in boys but not in girls.

Conclusions: The results are indicating that the players who are capable of 
utilizing the muscles of their lower extremity extensively are able to exert more 
force than their body weight force. This may also help coaches to design specific 
explosive training program for their athletes.

Key words: sparring, power, force, jump, CG

* gautamvirdi@yahoo.com
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