
BACKGROUND: The World Karate Federation introduced for a very first-time the new 
scoring system consisting of technical and athletic score, applied from 2019 in kata competi-
tions. PROBLEM AND AIM: The aim of our study was to identify differences in performanc-
es of top-level karatekas comparing mean: a) scores between genders, b) score differences 
across categories and c) rounds, d) scores required to pass to next round, e) to win medal 
match across categories under new scoring system applied in most important karate kata 
events. METHODS: We obtained 2478 individual kata point lists performances of 2021 Ka-
rate 1 events. RESULTS: Male competitors received significantly higher average athletic and 
total scores than female competitors (p<.001 resp. (p<.036). Athletes in older age categories 
scored higher than those in younger ones (p<.05 – p<.01) and the same applies to the med-
allists (p<.001). Scores also increased significantly from round to round (p<.001). In 2021, 
the average score required to win a medal match was 25.51 ± 1.03. CONCLUSIONS: Our 
results highlight score differences based on gender, age category, and competition round. 
These findings can help athletes assess their current performance level in comparison to 
top-level competitors.
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ABSTRACT

INTRODUCTION

Many indicators and determinants of sports performance and load in the field of combat 
sports have been researched in the past. For instance, physiological profiles and responses 
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were examined in several studies (Butios & Tasika, 2007; Franchini et al., 2014; Jai et al., 
2021; Matsushigue et al., 2009; Ouergui et al., 2021a; Slimani et al., 2017). More specifically, 
physiological responses in karate kumite (Chaabene et al., 2015; Tabben et al., 2013) and kata 
(Augustovicova et al., 2021; Hausen et al., 2017; Lassalvia et al., 2022; Penov et al., 2020) were 
obtained. Also physical, and physiological characteristics of karate athletes were studied in 
research Arazi and Izadi (2017), Nikookheslat et al. (2016) and Chaabene et al. (2012). Energy 
cost of karate kumite fighting was investigated by Beneke et al. (2004), Chaabene et al. (2015), 
and karate kata by Bussweiler and Hartmann (2012). Differences in reaction time between 
genders and among age categories studied Coşkun et al. (2014) and authors concluded that 
reaction time and rapid decision-making are better in male athletes and can be improved 
by practice as older categories and higher-level athletes have significantly shorter reaction 
time. Also time-motion, and tactical and technical analysis was conducted in top-level karate 
competitors concluding the higher rate of quick and powerful actions in male compared to 
female athletes (Tabben et al., 2015). Even strategy and decision making (Frigout et al., 2020) 
as well as successfulness according to selected types of kata performed at the top-level karate 
competitions were studied and using katas with high movement frequency seems advantageous 
(Augustovicova & Hadza, 2022; Augustovicova et al. (2018).

Kata competition takes the form of team and individual bouts. The individual kata competition 
consists of individual performance in separate male and female divisions. Recently, judges 
evaluated the technical and athletic performance together and decided which performance of the 
two opponents competing against each other in the elimination system was better, simply raising 
the red or blue flag matching colour to the belt of athlete. Currently, however, both components 
of performance are evaluated separately. The judging panel consisting of the total of seven judges 
evaluate the performance of karateka based on the technical score representing the aesthetics 
of the athlete’s performance and precision of techniques execution, and athletic performance, 
which in turn is considered an expression of the physical fitness of the karateka, both defined 
in the kata competition rules (https://www.wkf.net/pdf/WKF_Kata_Competition_Rules_2023.
pdf) in section “scoring”. Technical and athletic performance were given separate score during 
the 2021 season using the same scale from 5.0 to 10.0 in increments of .2 - where 5.0 represents 
the lowest and 10.0 the highest score possible for a kata, so perfect performance. The electronic 
system automatically eliminates the two highest and two lowest scores given by referees for both, 
technical and athletic performance, respectively, and calculate the total score which is weighed 
70% for technical and 30% for athletic performance (the sum of scores given by referees is then 
reduced by 0.7 for technical and 0.3 for athletic performance, respectively). Competitors must 
perform a different kata in each round. According to the karate kata competitions format for 
WKF 2021 events, the number of required katas in competition for each karateka has changed 
compared to the previous seasons. Number of katas varies from 1 to 4, respecting the number of 
participating competitors. Once performed a kata may not be repeated. Only one of 102 katas 
listed in the official kata list are permitted (WKF rules – section “official kata list”). We can see 
example of model of tournament round to round promotion and elimination in Figure 1.

https://www.wkf.net/pdf/WKF_Kata_Competition_Rules_2023.pdf
https://www.wkf.net/pdf/WKF_Kata_Competition_Rules_2023.pdf
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1 pass to round 2
2 pass to round 2
3 pass to round 2
4 pass to round 2
5 did not pass
6 did not pass
7 did not pass
8 did not pass

1 pass to round 2 1 pass to round 3
2 pass to round 2 2 pass to round 3
3 pass to round 2 3 pass to round 3
4 pass to round 2 4 pass to round 3
5 did not pass 5 did not pass 1 gold medal match 1 3rd place
6 did not pass 6 did not pass 2 bronze medal match 1 2 loser
7 did not pass 7 did not pass 3 bronze medal match 2
8 did not pass 8 did not pass 4 did not pass

Group 2 Group 2 1 winner
1 pass to round 2 1 pass to round 3 1 gold medal match 2 runner up
2 pass to round 2 2 pass to round 3 2 bronze medal match 2
3 pass to round 2 3 pass to round 3 3 bronze medal match 1
4 pass to round 2 4 pass to round 3 4 did not pass
5 did not pass 5 did not pass 1 3rd place
6 did not pass 6 did not pass 2 loser
7 did not pass 7 did not pass
8 did not pass 8 did not pass

1 pass to round 2
2 pass to round 2
3 pass to round 2
4 pass to round 2
5 did not pass
6 did not pass
7 did not pass
8 did not pass

Group 4

Medal bouts

Bronze medal match 2

Bronze medal match 1

Group 2

Group 3

Round 1 Round 2 Round 3

Group 1

Group 1

Group 1

Gold medal match

Figure 1. Model of the tournament elimination system during 2021 season

After such radical changes in the rules of performance evaluation in WKF karate kata 
competitions, it is necessity to provide an overview of the results from top-level events. The 
transition from a flag system to a performance scoring system makes it possible to compare 
competitors’ performances and their components with others, even both genders, across age 
categories and multiple tournaments all over the Globe. The scoring system is relatively widespread 
in several sports worldwide, such as gymnastics (Erceg et al., 2014) or ski jumping (Stepec & Skocaj 
2022). Top level judges and referees regularly attend referee courses focusing on the objective 
evaluation of karate kata performances. So, we can assume that the new evaluation system of 
karateka performances brings a higher degree of accuracy of evaluation. However, no study has 
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yet been conducted, as far as we know, that examined complete competitors’ score overview from 
several perspectives under such scoring system. Therefore, we decided to find out the magnitude 
of the differences in scores of the performances of top-level karatekas from the perspectives of (I) 
gender, (II) age categories and (III) rounds and identify (IV) scores required to pass to next round 
and (V) to win medal match across categories under new scoring system applied in most important 
karate kata events in 2021 season.

METHODS

Participants
The sample consisted of 1342 athletes (688 female, 654 male) of 3 categories, Cadet (n=465) aged 
14–15, Junior (n=417) aged 16–17, and Senior (n=460) aged 18+, who competed at the investigated 
top-level karate events in 2021. These athletes are top-level national representatives who attempt 
to reach the highest WKF ranking positions for selection to the Continental Karate Championships, 
the World Karate Championships and Olympic Games. 

Data Collection
The point lists in all individual kata categories for both genders were obtained from the website of 
the Sportdata – World Karate Federation section (http://www.sportdata.org). Sportdata Software 
for professional event management provides online freely available data simply presented online 
as a scoring tables, where all scores from all seven judges are assigned to the individual competitors. 
This display of results applies for each round. We collected these data (scores) of the performed 
katas using Microsoft Excel tables with check-off forms that described the type of the event, age 
category, gender, round, pass to the next round, technical, athletic, and total scores. Such data were 
aligned and prepared for statistical analysis.

No names or any other personal information was registered to guarantee anonymity.
Homogeneity of groups was ensured by dividing the competitors into categories within the 

rules applied in official WKF tournaments.
All performed katas in all categories during the WKF top-level karate events in year 2021 were 

recorded (Table 1).

Table 1 Performed katas during 2021 WKF events respective to gender and category

Category
Cadet Junior Senior Total

Female 431 385 463 1279
Male 430 356 413 1199
Total 861 741 876 2478

Complete review of World Karate Federation labelled events is listed in Table 2. All Series A 
events in the season 2021 were cancelled.
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Table 2 WKF 2021 events and participant overview

Tournaments
N

Female Male Total
Karate1 Premier League - Istanbul 39 27 66
Karate1 Premier League - Lisbon 48 43 91
Karate Premier League - Cairo 26 24 50
Karate Premier League - Moscow 35 32 67
WKF Senior World Championships - Dubai 57 64 121
EKF Senior Championship - Porec 30 35 65
Karate Youth League - Limassol 49 39 88
Karate Youth League - Porec 119 112 231
Karate Youth League - Istanbul 55 66 121
Karate Youth League - Venice 166 154 320
EKF Youth Championship - Tampere 64 58 122

Total 688 654 1342

Statistical Analysis
The statistical analyses were carried out using the SPSS 21.0 program for Windows (SPSS, Inc., 
Chicago, IL, USA). Data’s normality was checked through the Shapiro-Wilk test. Our data differ 
from the normally distributed. Data are expressed as mean ± standard deviation (SD), percent-ages 
and 95% confidence intervals (CI), where relevant. For comparison of mean score values among 
age categories, rounds Kruskal-Wallis Test and between each pair of categories and rounds Mann-
Whitney U-test was conducted. We also expressed Effect Size (r), according to Cohen (1988), small 
˃ 0.1, medium ˃ 0.3, large ˃ 0.5). The significance level of p <0.05 was used.

RESULTS

Mean technical, athletic, and total scores between genders
To evaluate the differences between male (n=1199) and female (n=1279) competitors for the 
distribution of mean technical, athletic, and total score, the data were tested using the Kruskal-
Wallis Test for independent samples. The test revealed non-significant difference in the technical 
scores χ2=1.803 (1; p=0.179) but revealed significant difference in the athletic χ2=13.733 (1; 
p˂0.001), and the total scores χ2=4.390 (1; p=0.036), with higher mean values in male competitors 
compared to their female counterparts. The mean values of the technical, athletic, and the total 
scores for male, female and overall are shown in Table 3.
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Table 3 Comparison of mean technical, athletic, and total scores for genders and overall

Score Gender Mean SD
95% CI for Mean

Min Max RangeLower 
Bound

Upper 
Bound

Technical

Male 16.29 ±1.24 16.23 16.37 11.48 19.74 8.26

Female 16.24 ±1.18 16.18 16.31 11.62 19.88 8.26

Overall 16.27 ±1.21 16.22 16.32 11.48 19.88 8.40

Athletic

Male 7.03 ±0.55 7.00 7.07 4.92 8.64 3.72

Female 6.96 ±0.52 6.93 6.99 4.86 8.58 3.72

Overall 7.00 ±0.54 6.98 7.02 4.86 8.64 3.78

Total

Male 23.31 ±1.74 23.21 23.40 16.58 28.38 11.80

Female 23.18 ±1.64 23.09 23.27 16.66 28.46 11.80

Overall 23.24 ±1.69 23.17 23.31 16.58 28.46 11.88

Mean technical, athletic, and total scores across age categories
Using Kruskal-Wallis Test for independent samples we also evaluated the significant differences in 
the technical χ2=136.22 (2; p˂0.001), athletic χ2=96.49 (2; p˂0.001), and total score χ2 =135.01 (2; 
p˂0.001), across all age categories. Mean values increase from youngest (Cadets) to oldest category 
(Seniors), as we can see in Table 4.

Table 4 Mean score values across all age categories

Category
Mean score

Technical ± SD Athletic ± SD Total ± SD

Cadet 16.00 ± 1.13 6.90 ± 0.52 22.85 ± 1.57

Junior 16.12 ± 1.13 6.94 ± 0.51 23.04 ± 1.58

Senior 16.66 ± 1.25 7.14 ± 0.54 23.78 ± 1.76

To evaluate the differences (expressed as delta ∆) in mean technical, athletic, and total scores for 
performed katas, between individual age categories (Cadet Junior, and Senior) we tested the data 
using the Kruskal-Wallis Test and Mann-Whitney U test and further expressed Effect Size.

We determined mostly significant differences across all age categories in the observed indicators 
of technical χ2=136.22 (2; p˂0.001), athletic χ2=96.49 (2, p˂0.001) and total score differences 
χ2=135.27(2, p˂0.001). Differences were high, especially between Cadets and other age groups, to 
the detriment of Cadets. We also found the highest values in Seniors. We determined a small effect 
among groups; highest effect was observed comparing Senior and Cadet athletes. But, in fact, there 
were small differences among all categories (less than 10% on the 10 pts. scale). Differences in 
mean score values across age categories are presented in Table 5.
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Table 5 Differences in technical, athletic, and total score values across all age categories

Age categories Score delta ∆ SD U Z P r

Senior–Cadet

Technical 0.66 ±0.06 262,303.50 -10.992 ≤0.001 0.26

Athletic 0.24 ±0.02 280,878.00 -9.215 ≤0.001 0.22

Total 0.93 ±0.08 262,267.50 -10.989 ≤0.001 0.26

Senior–Junior

Technical 0.54 ±0.06 244,063.00 -8.610 ≤0.001 0.21

Athletic 0.20 ±0.03 256,331.00 -7.299 ≤0.001 0.18

Total 0.75 ±0.08 245,372.00 -8.460 ≤0.001 0.21

Junior–Cadet

Technical 0.12 ±0.06 298,721.00 -2.199 0.03 0.06

Athletic 0.04 ±0.02 302,019.50 -1.841 0.07 0.05

Total 0.18 ±0.08 297,164.00 -2.370 0.02 0.06

Mean technical, athletic, and total scores from round to round
Using Kruskal-Wallis Test for independent samples, we evaluated the significant differences in the 
technical χ2=709.95 (3; p˂0.001), athletic χ2=650.72 (3; p˂0.001), and total score values χ2 =732.46 
(3; p˂0.001) across four rounds for all categories together. Values are gradually increasing from the 
first to the last round, as we can see in Table 6. 

Table 6 Mean score values across all rounds

Round
Mean score

Technical ± SD Athletic ± SD Total ± SD

1 15.73 ± 1.16 6.77 ± 0.53 22.48 ± 1.64

2 16.62 ± 0.88 7.14 ± 0.38 23.73 ± 1.19

3 17.10 ± 0.86 7.36 ± 0.36 24.42 ± 1.18

4 17.59 ± 0.73 7.55 ± 0.34 25.12 ± 1.05

To evaluate the differences (delta ∆) in mean technical, athletic, and total scores for performed 
katas, between individual rounds, we tested the data using the Mann-Whitney U test, and we 
expressed Effect Size (r), according to Cohen (1988). We determined significant differences across 
all rounds (p ≤ 0.001) in the observed indicators. We also expressed a small effect between rounds 
1 and 2, a medium effect between rounds 2 and 3, and rounds 3 and 4 (Table 7).
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Table 7 Differences in technical, athletic, and total score values across all rounds 

Round Score delta ∆ SD U Z P r

R1–R2

Technical 0.88 ±0.05 237,214.50 -16.188 ≤0.001 0.36

Athletic 0.37 ±0.02 246,917.00 -15.376 ≤0.001 0.34

Total 1.25 ±0.07 234,278.00 -16.405 ≤0.001 0.37

R2–R3

Technical 0.48 ±0.06 71,975.00 -7.989 ≤0.001 0.26

Athletic 0.22 ±0.02 70,527.50 -8.345 ≤0.001 0.27

Total 0.69 ±0.07 71,039.50 -8.207 ≤0.001 0.27

R3–R4

Technical 0.48 ±0.07 18,693.00 -5.834 ≤0.001 0.26

Athletic 0.19 ±0.03 19,922.50 -5.016 ≤0.001 0.23

Total 0.70 ±0.10 18,179.00 -6.165 ≤0.001 0.28

Mean scores required to pass to the next round
To evaluate the differences between rounds, for the distribution of mean technical, athletic, and 
total score values required to pass to the next round, and in the case of round 4 to win the medal 
match, the data were tested using the Kruskal-Wallis test for independent samples. The test revealed 
a significant difference in mean values, in the technical χ2=333.11 (3; p˂0.001), athletic χ2=281.74 
(3; p˂0.001), and total scores χ2 =365.43 (3; p˂0.001) with higher values in each subsequent round. 
The results are summarized in Table 8.

Table 8 Comparison of mean technical, athletic, and total score values required to pass to the next round

Score Round Mean SD
95% CI for Mean

Min Max Range
Lower 
Bound

Upper 
Bound

Technical

R1 16.52 ±0.81 16.47 16.59 13.30 19.46 6.16

R2 17.15 ±0.71 17.08 17.23 15.40 19.40 4.00

R3 17.53 ±0.74 17.42 17.63 15.54 19.46 3.92

R4 17.84 ±0.71 17.70 18.00 16.52 19.88 3.36

Athletic

R1 7.12 ±0.38 7.10 7.16 5.82 8.40 2.58

R2 7.37 ±0.29 7.34 7.40 6.72 8.40 1.68

R3 7.53 ±0.30 7.48 7.57 6.54 8.46 1.92

R4 7.67 ±0.34 7.60 7.75 7.14 8.64 1.50

Total

R1 23.60 ±1.09 23.53 23.70 19.12 27.86 8.74

R2 24.49 ±0.93 24.39 24.59 22.24 27.40 5.16

R3 25.03 ±1.00 24.88 25.17 22.48 27.92 5.44

R4 25.51 ±1.03 25.30 25.73 23.66 28.46 4.80
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Mean technical, athletic, and total scores required to win the final match
In the case of medal matches (final matches of tournaments), we evaluated mean technical, athletic, 
and total score values required to win the final bouts among competitors who reached the medal 
matches for all categories together.

We evaluated the differences for the distribution of mean technical, athletic, and total score 
values required to win the medal match across all age categories. The data were tested using the 
Kruskal-Wallis test for independent samples. The test revealed a significant difference in mean 

values, in the technical χ2=41.82 (2; p˂0.001), athletic χ2=33.09 (2; ˂0.001), and total scores 

χ2 =40.07 (2; p˂0.001) with higher values for each older age category. The mean values of the 
monitored indicators of each age category are collected in Table 9.

Table 9 Comparison of mean technical, athletic, and total scores required to win the gold medal match 
across categories

Score Category Mean SD
95% CI for Mean

Min Max RangeLower 
Bound

Upper 
Bound

Technical
Cadet 17.36 ±0.40 17.21 17.51 16.52 17.92 1.40

Junior 17.58 ±0.34 17.43 17.74 16.80 18.20 1.40

Senior 18.45 ±0.68 18.20 18.69 17.22 19.88 2.66

Athletic
Cadet 7.50 ±0.24 7.41 7.59 7.14 8.40 1.26

Junior 7.51 ±0.21 7.41 7.60 7.14 7.80 0.66

Senior 7.93 ±0.33 7.81 8.05 7.44 8.64 1.20

Total

Cadet 24.88 ±0.55 24.67 25.09 23.66 25.82 2.16

Junior 25.05 ±0.58 24.79 25.32 23.94 26.00 2.06

Senior 26.37 ±0.99 26.01 26.72 24.66 28.46 3.80

Hypothetical model of the mean scoring points necessary to pass from the round to round and 
win the final match and reach the medal during Karate 1 season 2021 (Figure 2).

Round 1 Round 2 Round 3 Medal match

score pass to round 2 score pass to round 3 score pass to medal 
match score win the medal 

match
tech 16.52 ± 0.81 tech 17.15 ± 0.71 tech 17.53 ± 0.74 tech 17.84 ± 0.71
athl 7.12 ± 0.38   athl 7.37 ± 0.29 athl 7.53 ± 0.30 athl 7.67 ± 0.34
total 23.60 ± 1.09 total 24.49 ± 0,93 total 25.03 ± 1.00 total 25.51 ± 1.03

Figure 2. Model of the average scoring needed to pass from round to round during 2021 top level kata 
competitions



Studia Sportiva, Vol. 19, No. 2, 2025 132

DISCUSSION

Regarding of differences in individual components of performances between male and female 
karatekas the results of this study seem interesting. Statistical analysis of the scores revealed 
similar technical performances for both male and female athletes while it revealed a difference 
in the athletic score significantly affecting the total score values, despite weighing only 30% of the 
total score. 

As for the scores obtained by competitors across all three monitored categories, we found a 
significant differences between Cadets and two other categories, except for the athletic performance 
compared to Juniors. Regarding the mean score values of winners in final matches across all age 
categories, we again found significant differences in favor of older competitors.

As for the mean score values among rounds results seem very simple and clear. Since competitors 
with weaker performances are eliminated from the tournament in the opening rounds, it is 
therefore logical, that score values are statistically higher in each subsequent round that applies to 
the technical, athletic, and total score values, respectively. 

The athletic score expressing the physical side of the athletes’ performances seems to be at 
the forefront of the karate competitors’ performance compared to the past leaning more on the 
physical aspects of performances, such as speed, strength, and balance (WKF 2020), which gives the 
male athletes the advantage of achieving higher score values from the judges. 

Contrary to our findings, Novosad et al. (2020) obtained non-significant differences in scoring 
at the 2019 Karate 1 Premiere league events between male and female athletes, neither for athletic 
nor technical score. 

According to the standpoint of the World Karate Federation for judges, age category should 
be considered during evaluation of the performance. For example, the winners of each category 
should receive similar scores, regardless of age. Our findings suggest the opposite, as we observed 
significant differences in scores among categories, but not very noticeable. However, they still 
suggest better technical maturity and accuracy among more experienced karatekas in the Junior 
category compared to Cadets. These differences in performance are in accordance with findings 
of Obradovic et al. (2017) suggesting significantly different upper and lower limbs strength 
parameters in favor of older athletes. Nevertheless, competitors from different categories and with 
different levels of performance should receive clearly distinct scores based on the quality of their 
performance, that actually reflects the current performance levels of the athletes and provides a 
more realistic picture of performance across age groups. Nevertheless, we would still expect more 
pronounced differences in mean performance scores between age categories. As athletes progress 
in their competitive careers, their progressively improving performance levels should be reflected 
in correspondingly higher scores. Such scoring would offer a more accurate representation of the 
developmental trajectory and dynamics of performance over time.

As tournaments progress, the tactical aspect becomes increasingly important, with top-ranking 
competitors reserving their strongest and most suitable kata for the final two rounds to highlight 
their strengths. Consequently, this strategy is reflected in significantly higher mean score values - 
an outcome supported by the results of our study.
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Although judges in various sports tend to show the greatest discrepancies when evaluating 
average performances, their margin of error decreases as the quality of performance approaches 
perfection. The findings suggest that referees can effectively distinguish between poor and above-
average performances. This ensures the elimination of competitors with the lowest performance 
levels and, at the same time, the promotion of the best competitors into the medal bouts. Additionally, 
the exclusion of the two highest and two lowest scores serves as a reliable tool to enhance the 
objectivity of the final evaluation in karate kata.

The new scoring system brings also economic advantage for competitors. National competitions 
are often judged by internationally experienced referees. Consequently, the results of competitors 
can be considered objective on a global scale. Based on the outcomes under the new scoring system, 
coaches and athletes can better forecast their chances of success at international tournaments. 
They can evaluate the cost-effectiveness of participation by comparing their current scores with 
the publicly available results of the world’s top karatekas. It also allows them to strategically adjust 
the order of katas for upcoming international competitions based on scores received at previous 
national events, wisely selecting a kata for each round while saving their strongest performance 
for the final. Therefore, the adoption of this scoring evaluation model in top-level karate kata 
events can be regarded as a positive development.

CONCLUSION

The physical preconditions give an advantage to the males compared to females. More experienced 
athletes of older categories dominate in the scores over younger and less experienced athletes. 
The findings also apply to the medallists of each category. The score values increase significantly 
across successive rounds, as a logical consequence of the advancement of higher-performing 
competitors. Our results also enable all karatekas to compare their current level of performance 
with competitors at the top-level event under the banner of WKF. This simply helps themselves to 
identify missing gap in their performances comparing to the best. 
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LIMITATIONS OF THE STUDY

We evaluated only top-level Karate 1 events during 2021 season. 
As we have processed the data with the new evaluation system, numerous works are not yet 
available to compare the results.
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