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Abstract:One of the important motor abilitiesin karate iscoxofemural joint’s flexibility and therefore it was 

considered that scientific measurement provides a valuable tool for tracking the evolution of karateka, 

comparing them and evaluating the effectiveness of applied sports training programs. The method of 

measuring the coxofemural joint’s flexibility in 8-12 years karateka relies on image-processing software 

Kinovea with which it highlighted and measured the size of the execution angle at the lateral split testing. 

For a group of children aged 8-12 years it was calculated the execution angle at the initial and final lateral 

split testing after applying for three months sports training programs specially designed for the development 

of thecoxofemural joint’s flexibility and it highlighted results in photos, a table and a graph. 
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Introduction 

Karate Do is a sport that enjoys a high level of 

popularity amongst a lot of categories of  people, 

from children to elderly people, men and women 

practicing it, for pleasure or for competition [1]. 

The standard of competition at European and 

world level is so high that if Romania wants to 

have remarkable results, it must adopt a medium 

and long-term training strategy, focusing on the 

athlete, especially the lower echelons, where 

training programs can be implemented which are 

based on scientific investigations that provide 

objective data on the sources to be activated. 

The demands of competition and training over the 

years to come can only be countered by those 

athletes who have the ability to easily accumulate 

the techno-tactical knowledge and use them 

effectively, those youngsters who have a superior 

psycho-motor potential adapted to karate -do. 

Coxofemural joint flexibility is one of the most 

important karate motor qualities, which is why we 

started testing the scientific measurement, 

providing a valuable tool for tracking the 

evolution of karateka, comparing the effectiveness 

of the preparatory applied programs. 

Lateral split test is an eloquent test of the center of 

the coxofemural articulation mobility. [2] 

Achieving the integral performance of a motor act 

[3] depends both on the level of the other basic 

motor qualities [4] and on the correctness with 

which the karate technique [5] is performed, 

correctness which in the technological processes 

at the level of the inferior members is due to the 

mobility of the co-femoral articulation. 

In the specialized literature, less determinations 

have been made of this kind for the domain of 

karate, the main reason being the limited access to 

the complex, expensive measuring equipment, 

which uses applied sensors on  the body. 

The measurement method we used is simple, easy 

to apply, inexpensive and accessible to most 

coaches in karate, and can provide a tool for 

evaluating the programs and the work done in the 

training. In order to achieve the proposed 

approach, we chose a group of thirteen children 

aged between 8 and 12 years who were monitored 

on motor behavior and on the level of 

development of motor skills, starting from the 

consideration that through specific physical 

training, using predominantly the usual techniques 

in the competitive activity, it is possible to obtain 

noticeable improvements and the mobility of the 

coxo-femural joint, with the mention that all these 

should take into account the age peculiarities of 

the subjects and the competitive requirements. 

 

Method 

In order to correlate the results of the control tests, 

we conducted an initial test in March 2015, after 

which we developed a series of training programs 

that we applied during April, May and June, at the 

end of the program, we gave a final test where we 

used the same tests as with the initial testing. 

One of the tests used is the lateral split, where we 

will further exemplify how to measure the angle 

of execution. This method aimed at using Kinovea 

[6], a program that allows the analysis of an 

athlete's movement. The software was developed 

in France by the Kinovea Organization and allows 

a redefining of normal speed by 200%, and the 
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fragmentation of the motion sequences can be 

achieved. 

Kinovea is a video analysis software specially 

dedicated to professionals in the field of Sports 

Science, coaches and athletes and medical 

professionals. Supported files are displayed and 

can easily save videos or can be accessed later. 

The movie can be viewed in slow motion, so 

images can be viewed by frame. Lines and arrows 

can be added to the image using the drawing tool. 

[7] 

In order to process the data recorded in the 

preliminary research, we used SPSS statistical 

analysis program, 21, through which we analyzed 

the descriptive statistics (arithmetic mean, 

standard deviation, minimum value and maximum 

value) as well as the T test for the pair samples in 

order to identify the significance of the mean 

difference recorded in the initial and final testing. 

 

Results 

 

Table 1 Results of the flexibility test 

Assesment/Statistic Flexibility (degrees) 

Ti Tf 

Average 146,15 153 

Stdv 17,72 14,76 

Min  124 136 

Max 180 180 

T-test -5,76 

p 0,001 

 

The test that targeted coxofemural mobility by performing the lateral split (Table 1) had an average of 

146.15 (± 13.22 degrees) at the initial test, the values being between 124 and 180 degrees. After applying the 

means of work, this parameter improves, the average value rising to 153 degrees, with values ranging 

between 130 and 180 degrees. Applying the T test between the averages of the two tests, a value of t = -5.76 

was obtained, the mean difference being significant at a threshold of p <0.05, so that the exercises applied 

significantly influenced the evolution of coxofemural mobility (Fig.1,2). 
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Figura 1. Initial testing of coxfemural mobility 

 
Figura 2. Final testing of coxofemural mobility 

 

Disscutions and conclutions 

In the lateral split test, due to the proposed video 

analysis system, we were able to accurately 

measure the angle of execution. In conclusion, 

this method allows for measuring with an 

accuracy of ± 1% the angle of execution, which is 

important for the orientation of the programs 

applied to increase mobility in the coxo-femural 

joint and implicitly karate sports performance. 

The great advantage of the Kinovea video image 

processing method is, against other methods, that 

it does not introduce disturbing factors during 

testing, it has reasonable costs and is simple to 

perform. 

Other scientific research using video analysis 

software has focused on the temporal features of 

various techniques, such as:  the capoeira kick [7] 

or the karate strikes [8,9,10]. The movement 

analysis is used in martial arts, too, to determine 

the risk and causes of the injuries [11]. 

Appropriate use of this information by coaches 

and athletes allows for correction or elimination 

of errors as well as reduction of injuries, which 

can have a positive impact on improving the 

efficiency and effectiveness of the karate training 

process. 
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