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ABSTRACT

This research aimed to measure the fist speed and strength of Elite Kick Boxers from TRNC and the Republic of
Turkey, which are the basic techniques of hand smacking. Since measuring with scientific precision technological
devices is not suitable due to the dress code in the competitions, punch counts, speeds and strengths were measured
by re-creating a similar environment simulation to the competition conditions and wrapping the bandages on the
hands through high-precision Corner Boxing Technology sensors under the hand bandages.

The number and speed of direct punches hit by the athletes in the competitions increased compared to other punch
types, and then the number and speed of crochet punches also increased. This research has not been done in the
TRNC and Turkey before, and it is an authentic study. The results of this research will contribute to both the TRNC
and the Turkish national teams in terms of the re-establishment of the training and competition strategies.
Keywords: Kickbox, direct punch, crochet punch, uppercut, striking velocity, striking strength.

1. INTRODUCTION

Sports impact people directly in terms of their physical, psychological, and social development. Especially athletes
in close contact sports must explore and acknowledge their skills and what they can achieve and discover
themselves before getting to know their opponents.

In martial arts, traditionally, the importance of self-knowledge, self-development and self-control is emphasised.
Kickboxing, besides self-defence, is also practising philosophical and moral values that can be put into actual life
practice.

There is an intense interest in Far Eastern martial arts globally. In recent years, the professional practice of boxing,
kickboxing, and muay Thai, which started professionally in TRNC and the Republic of Turkey as well, has
increased the interest in all branches that can be regarded as martial arts all over the world. Although this increasing
interest in martial arts positively affects scientific research studies, such studies are very limited in TRNC.

Generally, martial arts are sports branches that aim to develop the skills and characteristics of an athlete in a
disciplined way, as well as self-defence. Kickboxing, which is one of these sports branches, is one of the most
modern and popular branches of our time. Kickboxing is a type of martial arts, which aims to apply a powerful
contact to the counter competitor a by using a punch, kick and tibia as kicking techniques. Kickboxing is known
as suitable for all ages nowadays. If monitoring kickboxing is increased, this will positively affect the potential
outlook of this sport.

In marital arts, a single performance characteristic of an athlete is not sufficient. In marital arts; power, strength,
speed, durability and technique should be consecutive for success. Elite athletes must have a high-performance
muscle power and strength to be able to use technique-tactics abilities at competitions. Punching is the main
movement of kickboxing and individuals must have speed and power to punch effectively. It is also important that
athletes who compete with kickboxers extremity muscle power for their performance. For this reason, all the
punching techniques must be applied powerfully, fast and continue to continuity.

1.1 The Aim of the Research

The aim of this research is;

to measure the number of punches, speeds and punch forces in Elite Kick Boxers’ hand kicks, which is one of the
basic techniques in the competitions. The objective is to sensitively measure their strokes with technological
devices and scientific precision by creating a simulation environment similar to the competition conditions. The
results will contribute to the redefinition and development of the training and competition strategies of the athletes.
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1.2 The Importance of the Research

In line with the data obtained from such a scientific study conducted for the first time on martial arts, it is vital for
competitive athletes to see the performance of their ineffective or effective punches that they did not notice during
the competition. Moreover, it is important to see the factors that cause them to win or lose the competition from a
scientific point of view so that they can continue their strategies and training programmes in this direction. After
all these studies, the answers to the questions of which technical-tactical or motor skills are missing or how it has
achieved the highest performance efficiency can be found.

1.3 Hypothesis
HO: In Elite Kick Boxers’ competition simulation, punch speed and punch strength do not differ between rounds.
H1: In Elite Kick Boxers’ competition simulation, punch speed and punch strength differ between rounds.

2. Definitions

Kickboxing is a combat sport that requires strength and effort and has a structure consisting of high-performance,
dynamic and static features. In order for the athlete to exhibit performance in the best way and at the highest level,
they need to do very serious high-level studies.

The punching action, which is one of the hand-hitting methods of kickboxing sport, must be performed in the
fastest, strongest and most powerful way. Because punching is a very fast and short movement, the energy system
used is the high-energy phosphate system.

Kickboxing is one of the motor skills that affects performance and determines competence in sports. Speed has a
property that is directly related to force. It is the most intense application of motor actions in the shortest time
interval under certain factors depending on the movement basis.

In kickboxing, which is one of the combat sports, the speed of the movement to be made against the opponent
during the attack or defence depends on joint mobility and reaction speed.

Flexibility, which is a major factor in the high performance of athletes during competition in martial arts, is
important in terms of getting rid of the contra strikes that may come from the opponent and then making moves
against the opponent. It also reduces the risk of injury to the lowest level.

3. Research Model

In this research, an experimental study was carried out by collecting data such as the number, speed and power of
the punching techniques from participating elite national athletes who are interested in Kick Boxing in TRNC and
Turkey, which is one of the kickbox kicking techniques, by using technological sensors.

3.1 Sampling Method
The sample of the study consists of national athletes who do kickboxing at the elite level in TRNC and Turkey.
The sample group is composed of 8 athletes from TRNC and 18 athletes from Turkey who are national or
international degrees, are aged between 18-25 and weighted about 71-75 kg. Measurements were done on a
voluntary basis by going to the athlete’s clubs and accompanied by their trainers. Studies were done in 2 different
groups.
— The first group is composed of 8 TRNC National team athletes, where studies were done at SBOX
Athletic Clubs, located in Nicosia.
— Thesecond group is composed of 18 TR National elite kickboxes. Studies were done at Selahattin AYDIN
FIGHT ACADEMY in Istanbul.

3.2 Punching Simulation
A punching simulation can be educational and beneficial for athletes in several ways:
e Technical Development: Athletes can practice proper punching techniques, improving their form and
skills. Simulations help them identify and correct mistakes in real-time.
e Reaction Time: Simulations can be designed to enhance quick decision-making and reaction times,
providing an advantage in real fight situations.
e Situational Awareness: Athletes can encounter different scenarios, enhancing their strategic thinking
abilities. This helps them learn how to respond to their opponent's movements.
e Strength and Endurance Analysis: Simulations allow athletes to test their strength and endurance levels,
aiding in the optimization of their training programs.
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e Psychological Preparation: Competing in a virtual environment can help athletes develop psychological
skills like stress management and mental resilience.

e Reduced Injury Risk: By practicing in a simulated environment, athletes can minimize the injury risks
associated with real sparring sessions, allowing for safer practice.

e Feedback and Analysis: Simulations can be used to analyze performance and provide feedback, helping
athletes understand which areas need improvement.

3.3 Tools and Methods

In this research, the contestant Kickboxers acted within the framework of professional contest rules and were
dressed with a formal dress code. This research was done with simulation characters because it is not allowed to
have extra equipment at the formal competition. Punching techniques, numbers of punches, punch speed and punch
strength, were measured with sensors which was placed under hand bandages in kickboxing gloves by
kickboxing’s most common K-1 form in 3 minutes long 3 rounds.

Measurement Tools

emmemn O
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Photo.1: Corner boxing training technology

Measurement: Below data has been measured by the measurement device.

Mold 1. Number of punch Graph Mold 2. Punch Speed graph Mold 3. Punch Strength graph
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Place of Measurements
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Photo 4. Athletes traning moments before contest simulation at Istanbul Region
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4. Results

Direct, hook and uppercut hitting styles were studied in three different rounds depending on the number, speed
and power relations. Pearson and Spearman’s Rho analysis was used in Correlation analysis by using the obtained
results. A positive correlation was seen in every round if it was analysed in number, speed and power relation.
Assets were found initiated in P<0.05 and P<0.01 limit. When this relation was tried to make sense, it was
understood that false results were depending on 5% and 1 % chance. Regarding the result of the power analysis,
crochet and uppercut were increased and it was determined that participants spend a lot more power on these types
of hits. Direct hit number analysis increased up to P<0.01 and especially some relations were shown a negative
correlation in 3 round. Regarding the previous explanation, power and speed increased or decreased depending
on the hit number from time to time. Considering the crochet punch, the power correlation showed a significant
correlation. This correlation level changes as positive and negative in different rounds. When the uppercut is
considered, the power analysis mostly has a negative relationship at P<0.05 and P<0.01 levels according to number
and speed. When the number and speed increased the power decreased or when the number and speed decreased
power increased has been seen.

Table 1. Direct punch analysis of participants on rounds 1-2-3.

Arithmetic

N(number) Total average St. Deviation
roundl number 26 1134 43.62 9.575
roundlpower 26 346.4 13.323 2.9195
roundl strength 26 313.1 12.042 2.0098
round2 number 26 998 38.38 11.053
round2 power 26 329.8 12.685 2.2103
round2 strength 26 316.9 12.188 2.0393
round3 number 26 994 38.23 10.199
round3 power 26 327.3 12.588 2.2290
round3 strength 26 303.1 11.658 2.1094
Valid N (listwise) 26

Table 2. Crochet hit analysis of participants on rounds 1-2-3
Arithme
N(numb tic
er) Total average St. Deviation

roundlnumber 26 804 30.92 8.333
roundlspeed 26 302.1 11.619 1.9428
roundlpower 26 341.8 13.146 2.4902
round2number 26 819 31.50 9.301
round2speed 26 302.9 11.650 1.9148
round2power 26 350.4 13.477 2.3323
round3number 26 743 28.58 7.506
round3speed 26 299.4 11.515 1.7169
round3power 26 346.5 13.327 2.3028
Valid N 26
(listwise)

Table 3. Uppercut analysis of participants on rounds 1-2-3

Arithmatic
N(number) Total Average St. Deviation
roundlnumbet 26 467 17.96 5.032
roundlspeed 26 310.5 11.942 2.0644
roundlpower 26 351.4 13.515 2.1782
round2number 26 488 18.77 5.935
round2speed 26 291.8 11.223 1.7542
round2 power 26 424.1 16.312 15.2158
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round3number 26 443 17.04 5.032
round3speed 26 292.7 11.258 1.5667
round3power 26 350.9 13.496 2.3751
Valid N (listwise) 26
Table 4. Direct hit correlation analysis
roundiadel  roundihiz  roundigue round2adet roundzhiz found2gue  rounddadet  round3hiz rounddgue
roundiadet  Pearson Correlation 1 A02 310 566+ 144 A70 -058 -080 128
Sig. (2-tailed) 620 123 003 484 063 an 807 532
N 26 26 26 26 26 26 26 26 26
roundihiz Pearson Correlation 102 1 646" 348 J39 A 359 Jo1e 1
Sig. (2-tailed) 620 000 081 000 002 on 2000 007
N 26 26 26 26 26 26 26 26 26
roundigue Pearson Correlation 30 i 1 A07 AL A3 341 635+ 767
Sig. (2-ailed) 123 000 039 000 000 089 .000 000
N 26 26 26 26 26 26 26 26 26
round2adet  Pearson Correlation 566" 349 A0 1 399" £39~ 509" .308 570"
Sig. (2-tailed) 003 081 039 043 000 008 126 002
N 26 26 26 26 26 26 26 26 26
round2hiz Pearson Correlation 144 139" 5 399 1 B13 448 879+ 585"
Sig. (2-ailed) 484 000 000 043 001 022 .000 002
N 26 26 26 26 26 26 26 26 26
round2que Pearson Correlation 310 517 a3 ikl B13 1 B2 603~ .6eg*
Sig. (2-tailed) 063 .02 000 .000 001 007 001 000
N 26 26 26 26 26 26 26 26 26
rounddadet  Pearson Correlation -058 .359 341 509~ 448 512 1 533 22
Sig. (2-ailed) am 072 089 .008 022 007 005 001
N 26 26 26 26 26 26 26 26 26
roundahiz Pearson Correlation -050 Jo1 635 308 ara 803" 53y 1 602"
Sig. (2-ailed) 807 000 000 126 000 001 005 001
N 26 26 26 26 26 26 26 26 26
round3gue Pearson Correlation 128 57 a7 570+ 585~ 8ag- 22 802 1
Sig. (2-tailed) 532 o7 000 .002 002 000 001 001
N 26 26 26 26 26 26 26 26 26

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 5. Crochet hits correlation analysis
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roundladet  roundihiz  roundZadel  roundigus  round2hiz  round2ous  tounddadel  round3hiz  rounddgue

foundadel  Pearson Correlation 1 -215 T8 S -147 ABY 429 -132 il

Sig. (2-ailed) 20 000 .08 475 011 09 £ B58

N % 26 % 2 26 2 % 26 Pl

roundihiz ~ Pearson Correlation -25 1 08 A5 B8 i A7 hilily 328

Sig. (2-Aailed) 21 688 020 001 084 A7t 000 A02

N % 2% % % % % % % %

roundZadel  Pearson Correlation T8 ] 1 g Rkl 46 il Az 098

Sig. (2ailed) 000 608 002 806 017 000 861 b33

N 2% 26 2% 2 26 2 2% 26 Pl

foundfgue  Pearson Correlation S0t A5 576 1 296 b A5 02 430

Sig. (2-ailed) 009 020 002 142 000 40 NES 005

N % 26 % 2 26 2 % 26 i

roundZhiz -~ Pearson Correlation 147 b5 030 206 1 A KiL] e 44

§ig. (2-alled) A8 01 6 ALY 108 Al 00 085

N % 2% % % % % % % i

round2gue  Pearson Correlation A8 346 A6 B A 1 49 Aot J6¥

Sig. (2-ailed) 011 084 Q17 .000 A09 080 a7 000

N % 26 % 2 26 2 % 26 Pl

roundladet  Pearson Correlation A 47 Al A0g 18 48 1 A4t 358

Sig. (2-Aailed) 09 A1 000 040 A7 080 L 01

N % 2% % % % % % % %

round3hiz  Pearson Correlafion -032 iy 12 ki) T 46 Ay 1 S0z

Sig. (2-Aailed) 879 000 551 A3 000 017 Ry 009

N % 26 % 2 26 2 % 26 i

round3guc  Pearson Correlation 01 28 058 S0 2 63 358 A 1
§ig. (2-alled) 58 An2 £33 005 ) 0 i 009

N 2% 26 2% 2 26 2 2% 26 Pl

**, Carrelation s significant at the 0.01 level [2-4alled).
*. Correlation is significant al the 0.0 level (2-tailed).
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Table 6. Uppercut hit correlation analysis (Spearman’s Rho)

APARKART YUMRUK KORELASYON ANALIZI (Spearman's Rho)

Correlations

roundfadet  roundthiz - roundigue  roundadet  round2hiz  round2gue  rounddadel  round3hiz rounddguc

Spearman'stho  roundfadet  Correlation Coeficient 1000 093 36 b 357 28 S 243 RIEK]

Sig. (2-talled) . 50 05 000 o a7 005 Vit ‘8?1

N 2% pii 2 2 26 2% 2 2 26

roundthiz ~ Correlation Coefficient 09 1000 A4 - 054 S -03 -2 KL 413

Sig. (2-talled) 850 ‘ 561 19 004 Bt 2§ (86 036

N 2% pii 2 2 26 2% 2 2 26

noundfgue  Correlation Coefficient 0 12 1000 199 093 iy 359 004 e

Sig. (2-talled) 055 551 . kAl 52 a4 n 983 053

N 2% pii 2 2 26 2% 2 2 26

found2adet  Correlation Coefficient ills -0% 109 1000 Ll 258 e 1% 076

Sig. (2-talled) 000 19 34 ‘ 081 ¥l 00 K M

N 2% pii 2 2 26 2% 2 2 26

round2hiz ~ Correlation Coefficient 57 S 09 Rl 1.000 -1t 56 B -89

Sig. (2-talled) it s 882 D1 ‘ 87 0 (00 355

N 2% pii 2 2 26 2% 2 2 26

nound2gue  Correlation Coefficient 25 -03 6 258 -0i 1.000 aH -1 502

Sig. (2-talled) 1 B 0u 204 857 . %8 982 00

N 2% pii 2 2 26 2% 2 2 26

founddadet  Correlation Coefficient 8 - 23 350 aliS 356 3 1000 Kl 56

Sig. (2-talled) 005 28 n 000 o 098 . (89 015

N 2% pii 2 2 26 2% 2 2 26

rounddhiz ~ Correlation Coefficient 243 Rl 004 1% B -013 32 1000 00

Sig. (2-talled) 20 058 863 S 000 852 069 . 807

N 2% pii 2 2 26 2% 2 2 26

rounddgue  Correlation Cosfficient Jitk) -M¥ 64 01 - 189 i 56 00 1000
Sig. (2-talled) n 0% 083 i 35 ot ] i}

N 2% pii 2 2 26 2% 2 2 26

* Correlation is significant at Ihe 0.01 level (2-lalied).

* Correlaion Is significant at the 0,08 level (2-tailed).

5. Discussion

The number and speed of direct punches hit by the athletes in the competitions showed an increase compared to
other punch types, and then the number and speed of crochet punches also increased. In power evaluations, the
uppercut punch type showed a significant increase especially in rounds 2 and 3. Generally, in round 1, the first
rounds are more controlled because the opponents try to get to know each other and apply their own combination
strategies. However, in some cases, if the contestants discover each other’s open and weak points in round 1, they
may try to knock out by making faster and stronger hits. Three different punch number analyses used in the study
were evaluated according to 26 participants in three different rounds. The arithmetic of the number of direct
punches in round 1 ( x=43.62) showed the highest number of punches compared to other punch analyses. In round
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1, the contestants preferred to use a direct punch in a fast and rapid manner, as they used their energy in a mobile
and controlled way. The most common punch number detected was 39. Considering the number analysis, it was
observed that the uppercut hit had the least arithmetic mean (x= 17.96). The athletes used the uppercut punch
technique less in terms of their combination styles and the caught in the competition. In round 2, values similar to
those observed in round 1 were determined. Straight punch (a=38.38), Crochet punch (x=18.77) and uppercut
punch (x=18.77) have an average arithmetic list. As determined in the first round, the most common number of
punches was 30 in the direct punch. Direct punch standard deviation (SD=10.2) showed parallel standard deviation
with normal values. Due to the fact that the competitions started to get tougher in round 2, the athletes started to
create pressure and damage on their competitors by using more crochet punch techniques. More power has been
used due to the crochet punch technique being performed using the whole body strength. In round 3, the direct
punch arithmetic average was higher than the other punch number (x=38.23) But it decreased in round 3. In the
last round, the number and frequency of uppercut punches were 16 compared to the rounds and were increased.
Although signs of fatigue started in both competitors in round 3, they tried to use guard defending position by
evaluating their competitor’s tiredness; in punch combinations generally used powerful crochet and uppercut hits
instead of being in large quantities or fast.

Considering three types of punching analyzes (m/p), direct punch (x=13.32) has a higher arithmetic average
compared to the others. Crochet punch (x=11.62) and Uppercut punch (x=11.94) do not have much difference in
correlation average. Uppercut punch speed frequency and punch speed are shown not much difference. The
uppercut punch and crochet punch’s arithmetic average speed difference is quite less in round 2. (x= 11.65; x=
11.22). When three types of punches considered uppercut punch arithmetic average in rounds 1,2, and 3
respectively (x=13.51; x=16.31; x=15.50), it has the highest arithmetic average and standard deviation. Direct
punch’s arithmetic average speed (x=12.64) and standard deviation (SD=2.21) are increased parallel by the other’s
numbers.

Direct punch power has the lowest arithmetic average difference than the others in rounds 1,2 and 3 (x=12.04;
x=12.19; x=11.66).

Suggestions

Generally, contestants should pay attention to their endurance training programme to minimise fatigue during the
contest, also, doing more training contests will develop their physical condition and experience. This study has
been made about kickboxers. It can be used in other martial arts. If the study is done during the contest, the result
will be better. The research was done on elite kickboxers. However, if similar work is done at younger ages, new
training programmes can be created for the insufficient carrying plans of the athletes.
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