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Abstract:

All elements of defense and attack in karate are performed with maximum speed and considerable force.
Therefore, speed and speed-strength qualities development in an athlete is an important direction of the training
process. Purpose: To develop and test a training program for improving the speed qualities of the initial stage of
sports training in karate for 9-10-year-old boys. Materials and methods. 22 boys aged 9-10 years of the second
year of Kyokushin karate took part in the research project. In the control group, 11 children were engaged in the
program of the federal standard of Russia in the sport "karate". The training process in the experimental group
was carried out according to our proposed program for the development of speed abilities. The training provided
for an increase in time and funds aimed at the development of speed and speed-strength qualities in general
physical training, as well as the use of the method of circular training in the special physical training of
karatekas. In both groups, a milestone testing of speed and speed-strength fitness was carried out, as well as an
expert assessment of the technical qualities of athletes in the «kata» and «kumite» exercises. Results. At the end
of the research project, the athletes of the experimental group found a significant improvement and increase in
the values of test indicators of speed and speed-strength fitness. In special speed tests for martial artists, the
expert assessment of technical readiness significantly increased (p < 0.05), compared with the results of testing
athletes in the control group. Conclusions. The program we proposed showed its effectiveness in comparison
with the traditional training program and can be used to develop high-speed qualities in other types of martial
arts.

Key Words: karate, physical training, speed qualities, speed-strength qualities

Introduction

Karate, a new Olympic sport, refers to full-contact martial arts (Ioannides et al., 2019) and is divided
into 2 exercises: «katay» (performed in a demonstration manner) and «kumite», when sparring is held between
two athletes (Chaabéne et al., 2019).

Scientists' studies have established the positive impact of karate classes on human health (Greco, & De
Ronzi, 2020) and cognitive functions development (Alesi et al., 2014). The participants showed a decrease in
aggressiveness and an improvement in their psycho-emotional state (Jansen et al., 2017; Chang et al., 2018).
There is a decrease in the risk of being a victim of violence and bullying. After a 12-week training in «kata»
techniques, the socio-emotional state and executive functioning of children with autism improves (Greco, & De
Ronzi, 2020). The great popularity of karate classes in various countries of the world poses the task of sports
experts to comprehensively study the peculiarities of designing a training process in children, adolescents and
youth (Coppola et al., 2019), which should ensure the achievement of not only a high athletic result, but also the
safety of training and performances (Teixeira et al., 2011). The latter is largely determined by the level of
technical and tactical training of the athlete (Nugroho et al., 2021).

The data of scientific literature sources indicate that in all martial arts, a key role in the training process
is given to the development and improvement of speed qualities, which makes it possible to more effectively
increase an athlete's technical and tactical training level (Vorozheikin et al., 2020; Tyupa, & Vorozheikin, 2021).
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According to Toannides et al. (2020), the result of sports activity in karate depends on aerobic abilities
and, especially, on the state of an athlete's explosive strength. In studies by Nowakowska et al. (2017); Suchomel
et al. (2019), it was found that plyometric training increases the power, strength and explosive athletic abilities of
the lower extremities of karate athletes, compared with traditional training. There is evidence of a positive use of
functional strength training for the development of athletes' speed qualities (Fathir et al., 2021). The ability of the
athlete's neuromuscular apparatus to perform muscle contraction in the shortest period of time is characterized as
«explosive strength» (Maffiuletti et al., 2016). In a karate duel, all the attacking and defensive actions of an
athlete are performed at maximum speed (Kavvoura et al., 2018), so explosive strength can be regarded as a
sport success factor. Singh et al. (2021) found that a good result of the explosive strength development of the
lower extremities muscles of schoolchildren aged 12-14 appears after their 6-week online training in vinyasa
yoga, when the training regime was observed five days a week for 30 minutes.

As noted by Nugroho et al. (2021), physical qualities are the basis for the development of technique,
tactics, strategy and psychology of a martial artist. Well-developed physical abilities prevent an athlete's fatigue,
increase endurance, form optimism and confidence in victory (Fachrezzy et al., 2021). Therefore, athletes need
to constantly pay attention to improving motor qualities in order to maintain good physical shape (Jariono et al.,
2020). To develop speed abilities, a different number of means and methods of sports training are used, which
are based on taking into account the athlete's functional and psycho-physiological characteristics. There are
numerous software manuals, textbooks and recommendations for the development of this motor quality in
various sports. The scientific literature does not fully cover the issues of development and improvement of the
speed abilities of children aged 9-10 engaged in karate. This age is sensitive for the development of speed
qualities. According to the observations of Kaya (2016), children at this age have the highest speed of visual-
auditory motor reaction, which is favorable for the development and improvement of speed qualities. According
to the author, the greatest speed at this age is observed in boys, compared with girls.

When planning the educational process in karate according to the traditional program, coaches have
difficulties in determining the orientation of the training vector. Often, accents in the formation of physical or
technical and tactical training are done intuitively and not always correctly, which reduces the effectiveness of
the training process. We believe that our research project will expand the methodology for the development and
improvement of speed qualities in boys aged 9-10 engaged in karate and improve the results of tactical and
tactical training of young athletes for competitive activities.

Purpose is to develop and test a training program for improving the speed qualities of boys aged 9-10 in
the second year of the initial stage of sports training in karate.

Material & methods

The research project was carried out in the 2021-2022 academic year in the Siberian Federal District
(Russia) on the sports base of a secondary school. A control group (CG) and an experimental group (EG) of 11
boys aged 9-10 who were engaged in the second year of Kyokushin kaikan karate at the stage of initial sports
training were formed by random sampling. The parents gave their written consent to the examination of the
children. The principles and rules of the organization of biomedical research, which are reflected in the
documents of the Helsinki Declaration (2003), have not been violated. In both groups of children, training
lessons were held 4 times a week for 120 minutes (the Federal Standard of sports training in the sport of karate,
2017), according to the sections «kata» and «kumite». According to the program proposed by us, the time and
means aimed at improving the speed qualities in general physical training and the circular training method use at
four stations in special physical training of karate are increasing. The working time at each station was 2
minutes, followed by a rest of 2 minutes; then another set of training was repeated using the circular method.
Table 1. Circular training method use for improving young karate athletes' speed qualities

Focus of training Stations
I 1T 11T 1\
Impact
Speed qualities exercises using
sports shells

Performing  slippings
Defense reaction and drop-aways during
a partner's attack

. Movements
Movement speed in a "
repetition after a
stance
partner
Speed and strength Performing makiwara strikes in
training («explosive pairs with maximum speed and
strength») strength, in series of 10 seconds

The orientation of the training load was a complex of special preparatory means (75%) and general
preparatory ones (25%). Gymnastic and acrobatic exercises, elements of athletics and outdoor games were used
to develop the boys' basic physical qualities. Among all the general training facilities, 2/3 was occupied by
games according to simplified rules (rugby, basketball and football).
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Visual motor stimuli predominate in karate sports activities. Therefore, to develop the athletes' speed
capabilities, exercises performed with a partner were used. The main tactical options for carrying out retaliatory
actions were: advancing and counterattack, counterattack and retaliatory attack. We used sets of physical
exercises to develop the speed abilities of karate («shadow fight», «jumping rope», «tornado», performing
accelerations while running and other exercises). The assessment of the young karate athletes' from CG and EG
speed capabilities was carried out according to the results of the high-stakes testing of physical, technical and
tactical readiness. To assess the level of physical fitness of young karate athletes, tests were used, Table 2. The
program of our research included special tests for contact martial arts and «shock» tests: the number of kicks and
blows on makiwara in 5, 15 seconds and 3 minutes, Table 3. The technical readiness of young karate athletes
was evaluated by experts of the Kyokushin Kaikan Karate Federation on a five-point system according to the
results of two exercises: «kata» and «kumitey.

Generally accepted statistical methods of processing data obtained using the STATISTICA 10.0
application software package were used. The differences were statistically significant at p < 0.05.

Results
The high-stakes testing results of the speed indicators of CG and EG karate athletes are presented in Table 2.
Table 2. High-stakes testing results of the athletes' speed qualities (M+m)

CG (n=11) EG (n=11)
Tests At the beginning of the | Atthe end of the | At the beginning of | At the end of the
experiment experiment the experiment experiment
Speed qualities
I.Run30m, s 5.32+0.04 5.27+0.05 5.29+0.04 5.05+0.02*
2. Shuttle run 3x10 m, s 13.35+0.45 13.06+0.59 13.25+0.38 11.66+0.36*
Speed-strength qualities
3. Standing long jump, cm 169.30+6.53 173.50+8.82 170.304£5.23 184.2+£7.43*
4. Modified pull-up for 20 s, 7.73+0.19 8.25£0.25* 8.15£0.25 9.63+0.24*
number of times
g" “ 5.Push-ups 14.25+1.35 14.96£1.95 13.50+1.44 16.66+£1.21%*
Zog
g 2 g (6-Abdominal crunch 10.50+1.77 11.07£1.02 10.15+1.55 13.23£1.30*
=
Note.* significant difference in the test indicators values after the experiment (p< 0.05)

At the beginning of the research project, the young karate athletes' level of speed qualities development
in CG and EG was approximately the same, p > 0.05. At the end of the research, an increase in the values of the
indicators of speed and speed-strength training of boys SP and UP was established. Significantly increased
values of indicators in all tests were shown only in EG athletes, p < 0.05. In CG, the value of the indicator
significantly increased only in one test, «Modified pull-up». In all tests, the increase in the values of speed and
speed-strength qualities was higher in EG athletes, compared with the increase in the same indicators in CG
boys, Figure 1.

30.34

23.40

18.1!

Test numder

12.0

15

20 25 30 35

%

BCG TEG

Fig. 1. The increase in the indicators values of speed and speed-strength tests by the end of the
research project
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Table 3.

The greatest increase in the indicators values was noted in EG athletes in tests No. 5 («Push-ups») and No.
6 («Abdominal crunchy), which were 5.5 and 4.7 times greater, respectively, than in CG athletes. After the
experiment, an improvement in the values of the boys' special speed qualities indicators was found in both groups,

Table 3. The high-stakes indicators values of the karate athletes' special speed and speed-strength training

(Mzm)
CG (n=11) EG (n=11)
Control exercises At the beginning of | At the end of the | At the beginning of | At the end of the
the experiment experiment the experiment experiment
1.Tap test (the frequency of hand
movements in 10 seconds, the number 58.7+£2.6 59.4+2.7 61.5£2.4 62.4+£2.9
of times)
i{\f"“’r reaction to a falling object, 2.03£0.03 1.840.02 2.140.04 2.0+0.02*
Number of strikes on makiwara

» 3. For 5 seconds 18.6+1.1 19.0£1.3 17.941.3 21.3£1.4*
E 4. For 15 seconds 55.544.5 59.6+4.3 55.344.5 70.6+5.5*
A 5. For 3 minutes 433.3+23.0 458.7+23.1 428.0+£22.1 506.3+25.6*
2 6. For 15 seconds 22.6+2.7 23.642.3 224424 27.4+2.5%
.;3 7. For 3 minutes 224.6+9.5 228.7+10.4 223.349.3 258.9+11.2%

Note.* significant difference in the test indicators values after the experiment (p< 0.05)

Carrying out the training process according to the experimental program for the development of speed
qualities proposed by us allowed significantly improving the indicators values of special speed readiness of EG
boys in 6 out of 7 tests, p < 0.05.

There were no significant improvements in the values of speed test indicators in CG athletes, p > 0.05.
The increase in the values of the indicators of special speed training in athletes of the EG turned out to be greater
than in CG ones, Figure 2.

22.30

18.20

27.60

Test numder

18.90

15 20 25 30
%

BCG "EG

Fig. 2. The increase in the indicators values of special speed and speed-strength tests by the end of
the research project

The greatest increase in the indicators values was noted in EG athletes in tests No. 4 (the number of
blows on makiwara in 15 seconds) and No. 6 (the number of kicks on makiwara in 15 seconds), which were 3.7
and 5.0 times higher, respectively, than in CG ones.

The results of the expert assessment of the experiment participants' technical readiness when performing
the control exercises «katay and «kumite» are shown in Figure 3.
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Kata
N
N

- 3.2

Points
At the end of the project M At the beginning of the project

Fig. 3. High-stakes assessment of the level of mastery in «Kata» and «Kumite» technique by the athletes

Technical readiness of the boys in both groups at the beginning of the project was about the same. At
the end of the research project, CG boys had an increase in the assessment of performing «kata» technique from
2.2+0.3 to 2.6+0.4 points (18.2%), p > 0.05. EG boys showed a significant improvement in the assessment of
technical readiness in «kata» from 2.3+£0.2 points to 3.2+ 0.4 points (39.1%), p < 0.05. At the end of the
experimental macrocycle, athletes in CG had an increase in technical readiness assessment in «kumite» of 11.5%
(from 2.6+0.3 to 2.9+ 0.3 points), p > 0.05. In EG, a significant increase in the evaluation of performing
«kumite» technique was established by 30.7% (from 2.6 + 0.3 to 3.4+ 0.4 points), p < 0.05.

Dicussion

The need to develop speed capabilities in karate comes from the peculiarities of this sport, where this
quality is the main factor in ensuring success in a duel (Kavvoura et al., 2018). Therefore, the development of
new and optimization of existing training programs for improving young karate athletes' speed and speed-
strength qualities is an urgent and timely scientific theme for the sports community.

According to experts in the field of sports, a person's speed abilities are difficult to develop. This is due
to the fact that the manifestation of speed qualities depends on the state of the central nervous system and the
neuromuscular apparatus, on the ratio of fast and slow fibers, muscle strength, energy reserves in the muscle, on
the degree of mobility in the joints, coordination abilities during high-speed work, a person's age and gender,
genetic makings for high-speed qualities (Felice Di Domenico, & Tiziana D'isanto, 2019).

In recent years, innovative methods have been proposed for this motor quality development in adult
karate athletes (Nowakowska et al., 2017; Suchomel et al., 2019; loannides et al., 2020). For young karate
athletes, the issues of improving speed qualities have not been fully studied.

The program of karate players' aged 9-10 speed and speed-strength qualities development and
improvement proposed by us provides for an increase in time and means aimed at developing speed and speed-
strength qualities in general physical training and using the circular training method in special physical training
of karate athletes. Taking into account the athletes' children age, a significant share in the means of developing
speed qualities was given to the game method, which showed high efficiency for the development of speed by
other authors (Singh et al., 2021).

At the end of our research project, a significant increase and growth in the values of all indicators of
testing speed and speed-strength training in children in the experimental group was established, compared with
the results of athletes of the control one who were engaged in traditional training methods. The athletes of the
experimental group significantly increased the indicators of special speed and speed-strength fitness, which is
consistent with the conclusions of Kaya (2016) about the most favorable development of speed qualities in
children, aged 9-10. Training according to our proposed program increased the athletes' speed and rapidity while
striking with their arms and feet from various positions, which confirms the conclusions of Ioannides et al.
(2020). The authors believe that all offensive and defensive actions in «kumite» should be performed with
maximum speed and strength, so it is important to develop these qualities in athletes. In our project, an increase
in the level of the EG athletes' speed abilities led to an improvement in their technical qualities in the exercises
«katay and «kumite». The technique improvement in martial arts as a result of an increase in physical qualities is
noted by Fachrezzy et al. (2021), which is consistent with our data.

The Kyokushin kaikan karate program, proposed by us for boys' aged 9-10 speed abilities development
at the stage of initial sports training allowed increasing the effectiveness of the training process, the level of
speed and technical readiness of the EG athletes, compared with the traditional training program in karate.
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Conclusions

Increasing the level of speed and speed-strength abilities development of athletes in karate is a key task
of the educational and training process in this sport. We have proposed and tested a training program to improve
the speed and speed-strength abilities of children aged 9-10 at the stage of initial training. To do this, the time
was increased and the arsenal of general physical training tools was expanded, the method of circular training
was used in special physical training of young athletes.

At the end of our research, it was found that the children of the experimental group significantly
increased the indicators values of speed and speed-strength fitness. The number of blows and kicks on makiwara
in 15 seconds increased by 3.7 and 5.0 times, respectively, the expert assessment of the technical qualities of
performing the exercises «kata» became 2.1 times more, «kumite» 2.7 times more than the athletes of the control
group, where the training process was carried out according to the traditional method.

We believe that the program we have proposed is effective and it can be used to develop the speed qualities and
technical readiness of athletes in other types of martial arts.

Conflicts of interest. The authors declare no conflict of interest.
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