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Twenty players (aged 9 – 13 yrs) were divided  into two equivalent  groups ( 10 each ) 
based on ( age , height , weight , training age  and the selected biomechanical  
variables).The 1st group ( fixed training) trained by  the round house kick from ready 
position (stance) while the 2nd group ( variant training ) trained using  different types of 
the skills’ execution. Both group trained there times a week (75 Minutes) for 6 weeks and 
measurements were taken for the post test, one week later of detraining and two weeks 
later of detraining, for fixed training and variant training. No significant differences were 
observed between the two groups in the posttest and first detraining. It is recommended 
that both training regimen are important to conserve the level of achieved performance 
after 2 weeks of detraining.  
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INTRODUCTION:  Anyone in the world despite the gender and age variation is able to play 
Taekwondo without constrain of needing a neither space nor equipment. In Jordan, children 
are practicing it either in school or in private centers. However, most children quit their 
practice for one or two weeks due to mid or final semester exams. Therefore, their 
performance and technique may be negatively affected. Harrison and N. Keane (2007) 
analyzed the six week intervention effect and a retention test was conducted one week after 
the post test. Their results indicated that the variable practice group significantly improved 
their jumping skill compared to pre-test scores but the fixed practice group showed no 
improvements. Although, the effects of variable and fixed training on the development 
fundamental skills are not fully understood, the detraining effect needs further investigation. 
However, most previous studies employed biomechanical analyses on various kicks in 
Taekwondo were concern to determine kinetics or kinematics and reaction time (Vieten, 
Scholz , Kilani, & Kohloeffe,2007, Lee & Huang, 2006, Tsai, Lee, & Huang, 2004). Pieter 
(1995) used a heavy, water-filled bag with built-in pressure sensor to measure both the 
kicking force and kicking speed of the 1988 United States Olympic Taekwondo teams. 
Several studies assessed the isokinetic strength of the lower extremity in Taekwondo 
athletes (Pieter, 1991). Not only was there bio-mechanical research that focused on the 
kicking technique analysis, there were also some physiological studies that concentrated on 
the lower extremity characteristics of the Taekwondo athlete. In this study, the impact on 
censored jacket during Taekwondo kicking was investigated. Moreover, the reaction time of 
each kick was recorded in order to assess the kicking performance.  Nevetheless, studies on 
detraining effect were conducted on strength and endurance training, none of the analysis 
ran on the effect of detraining on the technical skill performance of the most kick used called 
Dollyo Chagi. Zahran, (2004) reported that 44.5% of the Dolly Chagi was executed as Pic 
Chagi, the kick that is used in this study (the round house kick). Therefore, the purpose of 
this study was to investigate the effect of detraining for one week and two weeks on the 
selected biomechanical variables related to round house kick and to compare between fixed 
and variable detraining effect. 
 
METHODS: Twenty players (aged 9 – 13 yrs) agreed to participate in   the study and were 
divided into two equivalent groups (10 each) based on  age , height , weight , training age. 
The selected biomechanical variables are shown in Table 1.   
 
 

 

 

total work and then the individual contributions are reported to highlight the major positive 
input from the hips and the negative work contribution from the shoulders used in the Toe-on 
technique. Considering each joint’s contribution as previously reported (Kerwin and Irwin, 
2010), and summarized in Table 1, the patterns for the hips are close to those seen for the 
Outward Tkachev, whilst the shoulder contributions are similar to those seen for the Inward 
variant.  If the values are reviewed with reference to the whole skill, with each positive and 
negative contribution expressed as a percentage of the total work by the gymnast, then 
dominance of the hip contribution over the previous variants is clear with 77% of the positive 
work coming from the hips. This compares to less than 50% for the Outward and Inward 
variants. The smaller positive contribution from the shoulders is similar to the Inward variant 
and less than half that seen for the Outward Tkachev. When negative work is considered, the 
hips contribute 10% or less in each of the three variants, but the shoulders make a 
substantial input to the Inward and Toe-on versions of this skill. It would appear that the 
adoption of the Toe-on action in the Tkachev, achieves the goal of attaining improved 
release conditions by extending the advantages previously attributed to the Inward variant 
over its Outward counterpart. The Toe-on technique also appears to make little 
musculoskeletal demand on the gymnast in the early part of the circle, but places the 
gymnast in an advantageous position to deliver high positive hip power and moderate 
negative shoulder power in preparation for release.  
 
CONCLUSION: The Toe-on Tkachev on Uneven bars appears to be an advancement of the 
Inward variant of this popular release and re-grasp skill in women’s artistic gymnastics. The 
Toe-on technique enables gymnasts to increase key release variables, particularly vertical 
velocity, (and hence flight time) and angular momentum. Gymnasts achieve these favourable 
release conditions through a single large positive hip power input coupled with a and smaller 
negative shoulder power contribution in the final part of the preparatory Toe-on longswing. 
The apparent ease with which female gymnasts appear to be able to perform this skill 
indicates that it is likely to grow in popularity as gymnasts attempt to increase their difficulty 
scores by performing piked and even straight version of the Tkachev. From this study 
coaches should consider training that specifically emphasizes the key role that the hips play 
in executing this skill. The final body position of the gymnast at release also appears to be 
less demanding than has been previously reported for the Outward or Inward variants and so 
provides the gymnast with more freedom to concentrate on working in the phase from a 
circle angle of 300 to 400˚. The current study provides an example of how the coaching-
biomechanics interface can use scientifically grounded data from an ecologically valid setting 
to inform technique development. Further research into the joint kinetics of gymnasts 
performing the Toe-on Tkachev where piked and straight version are included could help to 
further understanding of the individual joint contributions to this challenging skill. 
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RESULTS: It has been found that neither training group is better than the other after the 
completion of the six weeks training sessions in both groups (fixed and variant) as it is 
displayed in Table 2. 
There were no significant differences found at the first post week test between the fixed and 
variant group post detraining for one week and for the 2 weeks of detraining as it is 
expressed in Tables 3 and 4.  
 

Table 2 
Mean and standard deviations of the fixed and variant groups with t test comparison in the 

post training sessions 
P level T value SD Mean Group Variables 

4622. 4600 4622 1602 Fixed Performance on the 
bag (10) 4631 16.. Variant 

460.. 0613 0643 1603 Fixed Max initial velocity of 
foot kicking (m/s) 462. 0641 Variant 

46401 4605 464.14 46.404 Fixed Max reaction time (s) 464.42 46.43. Variant 

464.0 46.. 5614 00.604 Fixed Max impact (J) .0635 000614 Variant 

46524 4641 003613 113641 Fixed Max force at Z axis (N) 0256.0 11.631 Variant 
 

Table 3 
Mean and standard deviations of the fixed and variant groups and t test comparison results in 

the first week of detraining 
P level T value SD Mean Group Variables 

46240 461. 462. 1610 Fixed Performance on the 
bag(10) 4640 16.3 Variant 

46432 0644 4614 1641 Fixed Max initial velocity of 
foot kicking (m/s) 0640 1604 Variant 

46.40 06.0 4640.. 46.53. Fixed Max reaction time (s) 464... 46.03. Variant 

46.42 0641 .3605 0.36.4 Fixed Max impact (J) .4644 00.624 Variant 

464.. 46.. 015630 102644 Fixed Max force at Z axis (N) 024620 12.6.4 Variant 
             
DISCUSSION: In the literature review on the biomechanical study of kicking, force and 
speed of kicking were significant parameters in assessing the kicking performance. The 
roundhouse kick was the fastest kicking technique (Pieter, 1995). Due to the different 
combination of basic skills found in Taekwondo kicking, there are many ways to perform the 
roundhouse kick which was used in the variant group in this study. Traditional approaches to 
training emphasize the importance of specificity of repetition but more recent approaches 
emphasize the importance of variability of practice. The retention of the skills as well as hi 
quality performance have been investigated in this study after 1 and 2 weeks of detraining. It 
is evident there is no differences were found neither post 1st week nor 2ed week of detraining 
whether children have practiced fixed or variant training. The selected biomechanical 
variables were not reduced after detraining for 2 weeks. These results fulfilled the desired 
brakes needed for midterms and final semester exam.  
 
 
 

Table 1 
Dimografic data of the 2 groups

Variables Group Mean SD T value P level
Height (cm) Fixed 143 8.39 0.74 46020

Variant 146 10.07
Weight (kg) Fixed 38.20 26.4 4644 465.0

Variant 38.50 4643
Age (yrs) Fixed 10.50 06.1 0623 4600.

Variant 11.60 0614
Training history 
(weeks)

Fixed 0.604 4644 46.2 46351
Variant 0.644 464.

Subjects have executed 3 max trials of round house kick after the six weeks of fixed and 
variant (different variations of the skill) training programs and they repeated the test after one 
week and 2 weeks of detraining for each group. Subject stood on the force platform to record 
the ground reaction forces during the performance of the kicks and was videotaped at 25
images per second from frontal and sagittal planes by Sony digital camera. The video was 
analyzed using the APAS trimming module. Reflective markers were placed on the hip, and 
at the kicking foot (ankle). The subjects were asked to start kicking at the onset of the red 
diode lights and were asked to perform three roundhouses kicking at maximal effort. A light-
emitting diode (LED) was placed at the top of the training bag (75kg) that was also placed in 
front of the subject. When the LED was turned on, the subject commenced kicking. Officials 
from the Jordan Taekwondo Federation judged their kicks while their kick hitting the training 
bag hanging at 30cm height and covered with censored Jacket as it is shown in figure 1. 
When the subject kicked the training bag, the signal from the censored Jacket was 
transferred to the computer for impact recording.  

Figure 1: The laboratory setting for data capturing. 

Data from the force platform (AMTI) at sampling rate of 1000Hz has been set and the 
videotapes were synchronized into the APAS software package for further analyses. Data 
from the APAS were then used for statistical comparison using SPSS version 16. Only 4 
biomechanical variables were considered for this paper: the reaction time taken from the 
onset of a light diode and the initial movement of the foot; initial velocity of the kicking; the 
force impact at the Censored Jacket; and the z force from the platform.
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EFFECT OF HAND PLACEMENT POSITION ON PRESS-TO-HANDSTAND 
TECHNIQUES AND STABILITY 
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Education, Nanyang Technological University, Singapore1  
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Department of Physical Education, Kyungpook National University, South 
Korea3 

Considerable variations in hand placement positions are seen among gymnasts when 
executing a press-to-handstand. The purpose of this study was to investigate the effect of 
hand placement position on press-to-handstand techniques and stability. Three male 
gymnasts performed two press-to-handstands in different hand positions (fingers pointing 
forward and outward) on a force platform. Postural sway variables were measured to 
assess stability. Video recordings were taken to obtain temporal and kinematic 
measurements. Results showed pressing to handstand in fingers outward position was 
characterised by less postural sway, less extended body alignment and a more under-
rotated handstand orientation. These can be seen strategies to adjust the centre of mass 
towards a more anterior position to avoid over-rotation.  

KEY WORDS: gymnastics, centre of pressure, kinematic. 

INTRODUCTION: The press-to-handstand (Figure 1) is an important skill in gymnastics. It is 
often used as a hold element in routines on floor execise, rings, parallel bars and balance 
beam. Gymnasts must hold the handstand in good body posture for at least 2 s; otherwise
points will be deducted (Federation International de Gymnastique, 2009). While the hand 
placement position is not judged, considerable variations are seen from a typical pronated 
radio-ulnar joint position with the fingers pointing directly forward to a more supinated
position with the fingers pointing outwards (Uzunov, 2008). Although it is easier to balance 
the handstand in the fingers forward position, many gymnasts use other hand placement
positions. This may be related to the characteristics of the apparatus (e.g. parallel bars),
preparation for more advanced skills (e.g. wide arm or Japanese handstand) and/or personal 
preference. Using the fingers outward position can reduce the amount of hyper-extension at 
the wrist and this may help to reduce wrist stress, discomfort and pain. Thus, most gymnasts 
will use the fingers outward position when pressing to handstand from a straddled support 
lever and a support lever which require more forward lean at the shoulder.

Figure 1: The press-to-handstand from a standing straddle position. 

One study investigated the joint kinematics and kinetics of the press-to-handstand using a 
biomechanical model (Prassas, 1988). To our knowledge, there is no published information 
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biomechanical model (Prassas, 1988). To our knowledge, there is no published information 

Table 4 
Mean and standard deviations of the fixed and variant groups and t test comparison results in 

the second week of detraining 
P level T value SD Mean group Variables 

77500 7750 7750 0706 Fixed Performance on the 
bag (10) 77.0 57.. Variant 

7700. 7700 77.7 0760 Fixed Max initial velocity of 
foot kicking (m/s) 77.5 57.0 Variant 

77707 6767 777000 77.006 Fixed Max reaction time (s) 77700. 77.000 Variant 

77..6 7770 .0700 0..707 Fixed Max impact (J) 6770. 07.7.7 Variant 

77706 670. 006700 5077.7 Fixed Max force at Z axis (N) 05.700 5007.5 Variant 
       
CONCLUSION: It is suggested that in order to master and conserve the level of performance 
in taekwondo during the learning and training, both fixed and variant training are help full to 
keep that level after detraining for 2 weeks. In addition, we could not investigate this effect for 
longer time of detraining and see of which effect will reduce or increase the performance. We 
suggest conducting further research to investigate longer period of detraining effect. 
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