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Annotation. Purpose: identification of basic indicators of physical qualities at karate school age. Material: in the 
experiment involved 30 students, ages 16-18 years, with experience training Shotokan Karate 10 years. Results: the 
density of the relationship of indicators of physical and technical preparedness of the students of the senior classes of 
secondary school, with long experience of employment Shotokan Karate. Results identified training standards regulated 
program of physical culture for secondary schools (grades 10-11) and technical characteristics often performed 
percussion techniques in competitive fights in Shotokan Karate using techniques and specialized shock 
chronodynamometry ergometer. Correlation analysis revealed that the greatest influence on the formation of shock art 
of karate techniques at this age is the level of development of high-speed capacity, endurance, strength, complex muscle 
groups and mobility in the hip joint. Conclusions: the landmark data indicators positively affects the formation of karate 
techniques. 
Keywords: students, karate, shotokan, blow, relationship. 

 

Introduction
1
 

Consideration of regularities of organism’s natural development as per generalization [11], permits to 
selectively and purposefully influence on pupils by means of physical education for the pupils’ physical perfection, their 
optimal physical progressing and readiness for different kinds of life functioning. In senior forms of comprehensive 
schools all arsenal of physical education means is used, which is enriched, in comparison with secondary school age, 
with exercises from different kinds of sports and systems of physical functioning. The process of formation and 
development of general skills and habits, in opinion of [4], is connected with process of formation and development of 
educational activity, which is realized during regulated by state academic program for physical culture lessons. 
Additionally extra-curriculum forms of classes are organized and the main of them are  sport circles, facilitating 
increasing of senior schoolchildren’s motion functioning and more effectively form their special skills and habits, which 
could be used both in everyday life and in further labor, military and sport functioning.  

In our opinion special skills and habits, which are formed for pupils’ physical perfection and their personal 
safety are the most important. Realization of these skills’ development is promoted by different systems of self-defense 
and martial arts. At modern stage of society’s development different styles of karate, practiced for many years in 
oriental countries also among children, have become especially popular.  

Though program of karate trainings in circles for senior pupils has rather substantial peculiarities concerning 
dozing of training loads, application of methodic approaches and techniques, education of moral-will qualities and 
psychological stability, selecting of technical arsenal and so on.  That is why for organization of safety by content and 
effective by structure trainings in karate circles there is  an urgent demand in scientific researches, which would be 
devoted to determination of indicators of main indicators of physical and technical fitness that can expand the existing 
works for the given age period and facilitate working out of necessary methodic recommendations.  

A number of up-to-date scientific works are devoted to optimal physical development, motion functioning and 
motivation for physical culture trainings [4, 11, 14, 15]. The founders of shotokan karate [12] show positive influence 
of this mental and physical perfection system’s trainings. Researchers [6, 10] determined indicators of interconnections 
of technical and power fitness of highly qualified karatekas. But researches of school age contingent in this aspect have 
not been conducted. That is why we offered correlation analysis of physical and technical fitness’s indicators of senior 
school age karatekas.   

The work has been fulfilled in compliance with combined plan of scientific-research work of Ministry of 
education and science, youth and sports of Ukraine for 2010-2014; topic “Theoretical-methodic principles of pupils’ 
physical culture and health culture trainings (subjects of education, who are in normal state and disabled ones)” (state 
registration number 0110U000394). 

Purpose, tasks of the work, material and methods  

The purpose of the research is determination of main indicators of physical qualities of senior school age 
karatekas, which positively influence on formation of techniques.  

The tasks of the research: 1. Studying of quantitative indicators of physical and technical fitness of 
comprehensive schools’ senior pupils, who train karate for long time. 2. Poly-dynamometry. 5. Carrying out of 
correlation analysis of physical and technical fitness of senior-forms’ karatekas.  

The methods of the research: 1. Theoretical analysis and generalization of scientific-methodic literature’s data 
2. Pedagogic control tests. 3. Goniometry. 4. Poly-dynamometry. 5. Chrono-dynamometry. 6. Methods of mathematic 
statistics.  
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The group of the tested included 30 schoolboys of senior forms, who train karate for 10 year and had 1st sport 
grade and were members of shotokan karate junior combined team of Luganska region.   Selection of such contingent 
for our research and comparing of results are conditioned by the fact that martial art and karate in particular are 
commended by different founders [9, 13, 15] for trainings since pre-school age and in 16-18 years old age  teenagers 
have substantial experience: from 10 to 15 years of targeted trainings. Testing procedure was carried out at training 
camp of Ochakov (Nikolayevskaya region) during trainings before important competitions.  

Results of the researches 

As it is known traditional acquiring of knowledge, formation of schoolchildren’s skills and habits takes place 
in comprehensive educational establishments during school lessons. In its turn development of rising generation’s 
physical qualities is carried out at lessons of physical culture and level of their formation is determined by academic 
standards, worked out by profile ministry for specified age period of schoolchildren. That is why, for analysis of the 
acquired level of physical fitness and conducting of researches, devoted to influence of certain physical qualities on 
formation of senior pupils’ special skills and habits at systemic karate trainings, we selected control normative from 
physical culture program for comprehensive educational establishments (10 – 11 form) acting from 2010 [8] – 30 
meters run from high start, pressing ups in lying position, raising of torso in sitting position for 60 seconds, long jump 
from the spot, throw of small ball for distance, 30 seconds of skipping with skip rope, 1500 meters run, forward bend in 
sitting position. The mentioned pedagogic tests were supplemented by studying of characteristic of side and cross splits 
with the help of goniometry methods and studying of fourteen muscles’ groups of senior pupils with the help of poly 
dynamometry, which, as per conclusions [1, 7, 12] are rather informative with specialization in different kinds of sports. 
Martial arts and karate are not exclusions.   

In their turn, special means of karate are exercises, permitting to master technique, which in any kind of motion 
functioning is of the first importance, as far as just variety of special motion skills accelerates mastering of complex 
motion habits. Main technical elements of karate are stance, travelling, defensive actions, attacking actions with leg or 
arm as well as combinations of the mentioned elements, their fulfillment in different modes and time intervals, and so 
on. As per rules of shotokan karate competitions [5], which in our research is recommended for systemic application by 
comprehensive schools’ pupils, i.e. sport duel, called in Japanese –“kumite”, in the process of which both partners on 
site can use their technical arsenal, permitting to prove preference within certain period of time. Technical arsenal shall 
be realized with control of punches and kicks, i.e. without knockout of adversary. That is why for victory effective 
realization of techniques is the most important.  

Preliminary analysis of duels, conducted by rules of competitions in shotokan karate on national and 
international levels showed the following most frequent technical blows: straight punch with front arm in upper level 
(Japanese - :Jodan oi tauki”), straight punch with rear arm in upper level (“jodan giaku tsuki”), straight punch with rear 
arm in middle level (“chudan giaku tsuki”), straight kick with rear leg in middle level (“chudan giaku maye geri”), side 
kick with rear leg in middle level (“chudan oi mavashi geri”), front leg kick  from outside in upper level (“jodan oi 
uromavashi geri”), rear leg kick from outside in upper level (jodan giaku uromavashi geri”). Rules of competitions in 
shotokan karate prohibit kicks with maximal strength that is why it is necessary to consider complex of technical 
actions’ characteristics, which reflect their effectiveness. Owing to specialized ergometer “Spuderg”, created by 
professor M.P. Savchin (Lvov) [10] and chrono-dynamometry methodic it is possible to control change of karatekas’ 
technical characteristics and correct them in the course of training process. This methodic was tested in boxing, 
kickboxing, Thai boxing and different karate systems [2, 3, 11, 16]. 

Methodic of determination of blow effectiveness gradient (BEG) and its components (strength of blow and 
quickness of response to sound irritator) stipulated ten maximally quick single blows in dynamometric bag [10]. For 
fulfillment of blow karateka chose objectively convenient distance to dynamometric bag, which was hold by assistant; 
by sound signal karateka fulfilled certain blow at maximal speed. The best result from the of such blows was entered in 
report. To avoid worsening of indicator and for further maintaining of workability and general testing conditions every 
karateka had rest after ten blows and blows were fulfilled by other karateka.  

With the help of correlation coefficient of Brave-Pirson we determined the degree of interconnection between 
specified results of physical fitness by academic standards and tests’ results of senior pupils-karatekas.  

Results of tests:  
In process of testing we registered indicators of physical fitness, strength of blow and quickness of response to 

sound irritator by blow, gradient of effectiveness of the most frequently used in shotokan karate of single punches and 
kicks (the tested – senior pupils of comprehensive schools with rich experience in karate. Value of correlation 
coefficient of physical fitness and BEG (in case of punches, fulfilled by senior pupils with 10 years experience in 
karate) are presented in table 1.  

For example, high level of interconnection r = 0.49 (with р < 0.01) was observed between total indicator of 
fourteen muscles groups’ indicator of senior school age karatekas and gradient of blow effectiveness of front punch in 
upper level. In spite of first turn purpose of quickness punch’s fulfillment by rules of shotokan karate, close degree of 
interconnection between muscular strength of 16-18 years old karatekas and BEG proves importance of strength 
component in blow.  

High value of correlation coefficient (with р < 0.01) was registered between results of senior pupils with 10 
years experience in karate in 30 meters run from high start and response time, in case of rear punch in upper level 
(r = 0.54) and middle (r = 0.53) level. It is explained by quick start of action with punch and short distance run.  
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Middle level of interconnection (with р < 0.05) was determined between BEG indicators of rear punches in 
upper level (r = 0.36) and middle level (r = 0.40) and side split. Closeness of interconnection between punch indicators 
and side splits is explained by the fact that these punches are fulfilled in battle stance for straight punch of rear arm.  

The presence of some correlation values with sign (-) is in direct proportion because improvement of results in 
running is accompanied by reducing of time quantitative indicators. That is why we registered average degree of 
interconnection’s closeness (with р < 0.05) between results of even 1500 meters run and series of punch characteristics 
in upper and middle levels, that prove significance of acquiring of certain reserve of general endurance with realization 
of technical tactic actions.  

Between indicators of pressing ups in lying positions and BEG components (in case of front arm punch in 
upper level – strength of punch and time of punch response to sound irritator (-0.36 and -0.50 accordingly) we 
registered steady interconnection, though with reverse correlation, which reflects sign (-). Analogous negative 
correlation (-0,38) we registered also between characteristic BEG and results of even 1500 meters run. It was 
conditioned by significance of general exercises at initial stages of karate trainings, while at more specialized stages 
they even reduces blow effectiveness.  

Interconnection with reverse relation was determined between indicators of pressing ups in lying position and 
strength of rear arm straight punch in upper and middle levels was (-0.48 and -0.50 accordingly). The same value (-
0.37) was registered between results of small ball throw for distance and rear arm straight punch of 16-18 years old 
karatekas in upper and middle levels.  

In researches of interconnection’s degree between indicators of kicks in middle level and results of physical 
fitness of senior school age karatekas we determined the following (see table 2). High correlation coefficient (with 
р < 0.01) between total indicator of strength of 14 muscular groups of senior school age karatekas and BEG in case of 
front (r = 0.54) and rear (r = 0.59) kicks from outside and middle interconnection (r = 0.44) between strength of 
muscular groups and BEG of straight rear leg kick. It proves importance of development of muscular groups of senior 
pupils for effectiveness of not only punches but also kicks.  

Mean closeness of interconnection (with р < 0.05) was determined between indicators of BEG (straight rear leg 
kick) and side split (r = 0.42). As per bio-mechanics of straight rear kick, the same trajectory is envisaged and involving 
muscular groups in action like in side split.  

Equal interconnection (-0.40) of middle degree (with р < 0.05) was registered between indicators of even 1500 
meters run and response time to sound signal (response with all tested kinds of kicks in middle level). It reflects demand 
in karatekas’ acquiring optimal level of general endurance in this age.  

Interconnection between indicators of kick in upper level (see table 3) was with high degree (with р < 0.01); 
between total indicator of fourteen muscular groups of senior school age karatekas and BEG of front (r = 0.75) and rear 
(r = 0.74) side kicks, front (r = 0.67) and rear (r = 0.73) kicks from outside. It still more stresses planning of significant 
scope of power trainings for karatekas of this age.  

Middle degree of closeness of interconnection was registered (with р < 0.05) between results of senior forms’ 
pupils with 10 years karate experience in 30 meters run from high start and strength of side rear leg kick in upper level 
(r = -0.32), as well as between indicators of even 1500 meters run and strength of front leg kick from outside in upper 
level (r = -0.36) that conditions demand in application of running exercises at karate trainings.  

With reverse correlation close interconnection was registered between cross split indicators and strength of rear 
leg side kick in upper level (-0.37). Such definition of coefficient can be explained by significance of acquiring of 
mobility in spherical joint up to certain level, because further progressing of mobility reduces speed power qualities of 
the kick.  

Conclusions:  

1. It was determined that leading factors of formation of senior pupils – karatekas include training means, 
oriented on formation of quickness, running exercises, which facilitate acquiring proper level of general endurance, 
development of muscular group complex and mobility in spherical joint. Karatekas of senior school age, who have 
insufficient flexibility, have also less strong blow, reduced quickness and general effectiveness. In their turn just power 
exercises from general training, jumps, throws and exercises for proper mobility in joints are required at initial stages of 
karate trainings.  

2. It was found that under influence of regular karate trainings senior forms comprehensive schools’ pupils 
showed increased degree of formation of special skills and habits. It was proved both by tested indicators of 
effectiveness of most frequently used in shotokan karate techniques’ fulfillment and by demand in proper level of 
physical fitness for realization of technical arsenal.  

3. Orientation on determined indicators facilitates more effective organization of karate training process, 
increases objectiveness of control over training loads, optimization of preparation for competitions and prognostication 
of further karatekas’ progress in this kind of martial art in next age periods.  

The prospects of further researches are oriented on analysis of psycho-physiological functions of senior pupils with 
rich karate experience.  
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