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Assessment of kick performance according to target heights and

visual provision of elite Poomsae players
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[Purpose] The aim of this study was to assess accuracy, consistency and performance time of the
kick(front kick, side kick) of elite Poomsae players who accustomed excessive high kick. [Methods]
Accuracy, consistency and performance time were measured by 3D motion capture system. Twelve elite
Poomsae players(age: 28.83+1.80 yrs, height: 171.75+4.29 cm, weight: 67.583.6 kg) performed Poomsae
kick according to the four target(philtrum, solar plexus, hypogastric, knee) and target or non-target.

[Results] 1) Both of Front kick and Side kick were evaluated highest accuracy and consistency at
philtrum. 2) Both of Front kick and Side kick were tend to increase on accuracy and consistency as the

target height increasing. 3) The accuracy of Front kick and Side kick was decreased when the target is

not provided at hypogastric and solar plexus. 4) There were statistically significant differences in

performance time according to the height of four targets on Side kick but no differences on Front kick

in performance time. [Conclusion] Overall elite Poomsae players who are familiar with kicking in high

target were assessed poor kicking performance on lower target.
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Table 1. Front kick accuracy(Two-way repeated measures ANOVA) (unit: mm)
Front kick Knee Hypogastric pSIZ)l(al:lrs Philtrum Height Target i‘l;;rg;t
Target Mean 280.43* 186.13° 150.43¢ 43.38¢ 165.09
(n=12) SD 60.46 39.82 28.66 2332 97.94 FQ)= ()= FQ)=
Non-target ~ Mean  33199° 286737 240428 60.60" 229.94 22:(5)3? 32:(5)(6; pi?(f(fz
(0=12) SD 93.31 65.63 57.91 30.55 118.92
Mean 30621 236.43 195.43 51.99
SD 36.46 71.14 63.64 12.17

Bonferroni: Target : a>b,c,d(p<.001); b,c>d(p<.001); Non-target: e,f,g>h(p<.001)

Target: a=Knee, b=Hypogastric, c=Solar plexus, d=Philtrum; Non-target: e=Knee, f=Hypogastric, g=Solar

plexus, h=Philtrum

Table 2. Post-hoc(One-way repeated measures ANOVA, Paired t-test)

Front kick Knee Hypogastric Solar plexus Philtrum
Height t(11)= -2.256 t(11)= -5.901 t(11)= -2.401
11)= -5.540 p<.001
(Paired t-test) =045 (11)= -5.540 p<00 p<.001 p=035
Target Target F(3)=90.784 p<.001
(One-way repeated measures ANOVA) Non-target F(3)=51.209 p<.001
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Table 3. Side kick accuracy(Two-way repeated measures ANOVA) (unit: mm)
H i ] Heigh
Front kick Knee ypogastl Solar Philtrum Height Target cight
c plexus xTarget
Target Mean  239.30° 151.27° 104.52° 30.05¢ 131.28
(0=12) SD 54.66 40.19 19.37 17.92 87.62 F@)= F(1)= F@)=
- - ; - 48327 93.420 43.637
Non-target ~ Mean  200.16 239.92 210.58 53.32 175.99 <001 p<.001 p<.001
(r=12) SD 72.53 41.66 43.54 33.53 83.50
Mean 219.73 195.60 157.55 41.68
SD 27.68 62.69 74.99 16.45

Bonferroni: Target :

a>b,c,d(p<.001); b>c(p=.025); b,c>d(p<.001); Non-target: e,f,g>h(p<.001)

Target: a=Knee, b=Hypogastric, c¢=Solar plexus, d=Philtrum:; Non-target: e=Knee, f=Hypogastric, g=Solar
plexus, h=Philtrum
Table 4. Post-hoc(One-way repeated measures ANOVA, Paired t-test)
Side kick Knee Hypogastric Solar plexus Philtrum
Height t(11)= 1.945 t(11)= -5.574 t(11)= -8.253 t(11)= -2.855
(Paired t-test) p=078 p<.001 p<-001 p=016
Target Target F(3)=81.959 p<.001
(One-way repeated measures ANOVA) Non-target F(3)=50.491 p<.001
Ay Y2
x| QAxp |
] Ao e Faatgol veubA eiska AAp7| FRAR M = 5 AET Folol A BAAY
=0 [F(3)=14.455 p{.001)9} HF(F(1)=5.120 Aol 7t gllaL, HEe 5 (F(1)=5.789 p=.035])¢
p=.045]2F FAA R oM Uehson, &) A SAAR] fel & YA 579 Aol 7} vl 2
WA (p=.030), ¥2)AF(p=.003), B4, BAAF 2@ BREE BERAQAT )¢ A& EFAAE A
(p=.008)°lA EAA frolgh AFo]7} veyirt. :LFJ SAAS Rl kol 7} ST
2 AAAOR Fol7} Bl a5 E Awyo] FolA
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Table 5. Front kick Consistency(Two-way repeated measures ANOVA) (unit: mm)
Front kick Knee Hypogastric pslf;lirs Philtrum Height Target gjf;t
Target Mean 43.56 34.55 32.69 25.89 34.17
(n=12) SD 2121 12.08 7.33 7.84 7.28 FG= F(h= Fo=
14.455 5.120 2.067
Non-target Mean 60.52 38.05 32.08 26.20 39.21 p<.001 =045 p=124
(n=12) SD 21.28 18.10 14.75 12.24 15.00
Mean 52.04a 36.30b 32.38¢c 26.05d
SD 11.09 248 0.43 0.22
Bonferroni: a>c(p=.030); a>d(p=.003); b,c>d(p=.008)
a=Knee, b=Hypogastric, c=Solar plexus, d=Philtrum
Table 6. Side kick Consistency(Two-way repeated measures ANOVA) (unit: mm)
Side kick Knee Hypogastric pslgjlrs Philtrum Height Target )fi,e;rggh;
Target Mean 48.55 3522 32.69 3598 35.61
(n=12) SD 20.80 14.71 13.46 13.56 9.47 F3)= F(h= EG)=
11.431 .020 1.997
Non-target ~ Mean 54.94 43.29 27.07 19.80 36.27 <001 =890 p=134
(n=12) SD 28.94 18.29 8.27 10.88 15.85
Mean 51.75a 39.26b 29.88¢c 22.89d
SD 452 571 3.97 438
Bonferroni: a>c(p=.034); a,b>d(p=.002)
a=Knee, b=Hypogastric, c=Solar plexus, d=Philtrum
Table 7. Front kick Performance time(Two-way repeated measures ANOVA) (unit: sec)
Front kick Knee Hypogastric pSIZjirs Philtrum Height Target jl,;;rg;t
Target Mean 0.43 0.43 0.44 0.43 0.43
(n=12) SD 0.04 0.03 0.03 0.03 0.00 F= F(h)= FG)=
337 5.789 .140
Non-target ~ Mean 0.42 0.42 0.43 0.43 0.42 =799 p=035 p=933
(=12) SD 0.03 0.03 0.03 0.03 0.00
Mean 0.43 0.43 0.43 0.43
SD 0.00 0.01 0.01 0.01
Table 8. Side kick Performance time(Two-way repeated measures ANOVA) (unit: sec)
Side kick Knee Hypogastri Solar Philtrum Height Target Height
c plexus xTarget
Target Mean 0.58 0.61 0.63 0.63 0.61
(n=12) SD 0.09 0.09 0.09 0.09 0.02 F)= F(h= F3=
20.609 3.712 2.639
Non-target ~ Mean 0.55 0.60 0.62 0.62 0.60 <001 =080 =066
(n=12) SD 0.10 0.09 0.03 0.01 0.03
Mean 0.56 0.61 0.61 0.63
SD 0.02 0.01 0.00 0.01
Bonferroni: a>b(p=.002); a>c,d(p=.001)
a=Knee, b=Hypogastric, c=Solar plexus, d=Philtrum
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