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ABSTRACT

Taekowndo is one of the few sports that Taiwan can win medals in international
competitions. Reaction time and movement time are crucial factors for winning in
Taekwondo. The purpose of this study was to establish a Taekwondo-specific reactive
skill test with single-task and dual-task models. The reliability and validity of the test
was examined. The subjects included 12 elite and 12 non-elite male Taekwondo
athletes. The elite Taekwondo athletes aged 20.1+0.8 years, with training experience
9.9+2.2 years, height 177.1+4.1 cm, weight 66.9+5 kg, and maximal oxygen uptake
44.916.8 ml/kg/min, The non-elite tackwondo athletes aged 20.4+0.7 years, with
training time 9.9+2.3 years, height 171.3 +6.3 cm, weight 73.3+33.3 kg, and maximal
oxygen uptake 41.8+7.0 ml/kg/min. The reactive skill test included 4 types of action
with 5 repeats of each action in a random order. The action A is a simple task (spin
kick), action B is a continuous task (spin Kick, spin and reverse spin kick upper upper),
action C is also a continuous task (spin kick, spin kick the upper, upper reverse spin,
spin kick the upper end of the upper spin and spin-kick against the upper end), action D
is a dual-task that contains action C and a light-keyboard secondary task, The pre-motor
reaction time, movement time, and reaction time of the second task were measured. The
reliability of the test is analyzed by comparing the results on 2 consecutive days. The
validity is analyzed by comparing the results from the elite and non-elite subjects. The
intra-class correlation coefficient (ICC) suggested at least low levels of correlation in
pre-motor time (ICC=0.355-0.804), movement time (0.384-0.958), and secondary task
(1CC=0.424-0.686) in both groups. The pre-motor time of the 4 actions in elite athletes
were significantly better by 14.0-23.7% than that of non-elite athletes. The reaction time
in the secondary task was also significantly better by 37.8% in the elite subjects,
comparing to that of the non-elite subjects. The difference in the secondary task was
significantly larger in the elite subjects than that in the non-elite athletes. This study
shows that, regardless of single or dual-task models, the test has reasonable reliability
and validity. In addition, the dual-task model may be a more appropriate way to assess
the reaction ability of Taekwondo athletes.

Keyword : pre-motor reaction time, movement time, and reaction time of the second task
I
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o (cognition) & 4 KB 2 ¥ 4 32 B A2 0 R R4

A Ao EE o RAa d L RS T R R A
# 3L (Sharp, Rogers, & Preece s 2007) - 33 #v .o 72 8§ B A 37
L F 2R T R YA L R FERPESFSERLREE S
o e L PEE N L - UL o BLE o~ R EE R B4
gk Y B % i - @ ¢ oA p X B I K (Lindsay &
Norman > 1977) -

ok EFEEILELEFHF g ALHE R R
B % hatkedrmPERRN @l L8 o kY s & F
e P BREFRLGRERE 4w mb g R AR
Tl AR > TR hE B @ ) F BT R - &
R piB AR T % a4 AT 3 % (information processing
model) % f# -

BAME S D R I TSR 2 RT A G
w3 o iR (B 2-1) (Schmidt & Wrisberg, 2008) :
- ~ f] & & ¥ (stimulus identification)

AR R - PR X ¥ o EH b g R B (stimulus
detection) ™ % 7| f& 4 3% # (pattern recognition) » & * % f& %
Poehg £ 8% AR E KL E AW RREDPNF o F K
BRE G AARG P g R AL AT REE A HFEF R
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B (Schmidt & Lee, 2005) c " fp £ 3 5 £ > A& 2 %7 I ¢ £
M E R B RE R AL RBEL SR EHERIR
BAPE R wEHEE P ES LT GG
=z ~ F B33 % (response programming)

B RERMBERTRNSOERE > BT E WG RERF
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B 2-1 3 4 e 3@ #E 5¢
i 2z p Schmidt & Wrisberg, 2008
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;;;;;;;;;;;;;;;;;;

e RFEEFRIRT — e EhfEIEEMT —
!
o e s BOEIFRERY

PRT :
1
1

EMG .
MVWWJ‘—%UW\_/\J{/MW\
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i2 2z p Schmidt & Lee, 2011

¥ - & B E iR
FEsLh- BARFREFSFEEE LT TR
&4 % ke 2 2 - (Huang & Mercer, 2001) - & 3 + @ =
P 1R EZ GV on % 3 A& & o+ B (Gabbett &
Abernethy, 2012) » A & 4 ¢ ™M i & ZE 4+ 5 1 > kK AmiF i &
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Wrisberg, 2008) -
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i+ 171 g 4 (Styles, 2006) - Gabbett, Wake, and Abernethy
(2011, 2012) 7 § & % & - & EFH F > &F % x5l £ ¥ 0B
% IR % (draw-and-pass)en v o o A H T 2 B i3 ogr 2
B i 2 FRAEHE T HHN? » B4 8- B Fyg & Ff

iR EHFALREEAFERARESY R E A AR
Fomor - sk B BT B A b ¥ R [ L draw-and-pass
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FooFH AL EFERFEREHLILY T RLE P RSN
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B FgiRE B ek 4 > L:id
Wrisberg, 2008) -

b L FEFHY S FHP R L R TR 4 o B
B % (2001) 7 % v kB £ i E
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BRI 04414 o w M A BE S ER A 05 p R
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Belisle (1963) # & - & M 3¢ ) PF 7 B 3R (conincidence
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, , ICC
) ()
A 0.141+0.022 0.145+0.027 0.716
B 0.142+0.022 0.145+0.025 -0.315
C 0.146+0.031 0.147+0.026 0.586
D 0.143+0.023 0.148+0.026 0.355
22 BAREFEEERRES - A EF - X FEH TR R FER

e pE R4 MO (n=12)

DAY 1 DAY 2 LR N
(%) (%) R e (P &)
A 0.141£0.022 0.145%0.027 0.576 0.05
B 0.142+0.022 0.145+0.025 20.140 0.664
C  0.146+0.031 0.147+0.026 0.421 0.172
D 0.143+0.023 0.148+0.026 0.273 0.391
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B4 ES R P

T B

B ERE RN A - KM G (N=12)

DAY1

DAY ?2

() (#) e
A 0.261+0.041 0.256+0.029 0.875
B 0.291+0.043 0.271+0.034 0.862
C 0.291+0.039 0.281+0.036 0.910
D 0.294+0.041 0.281+0.041 0.958
r BARBREFERRL S - 2B Y - X FER TR TER
ip B+ (n=12)
DAY 1 DAY?2 Lo MY
(#) (%) R (P i)
A 0.261+0.041 0.256+0.029 0.812 <.001%%*
B 0.291+0.043 0.271+0.034 0.776 <.05*
C  0.291+0.039 0.281+0.036 0.836 <.001***
D  0.294+0.041 0.281%0.041 0.920 <.001***
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27 BAEEHALE THEEE TR RBFRN A KRB
% # (n=12)
DAY1 DAY 2
! ) ICC
) (#)
=
&
- 0.242+0.046 0.252+0.053 0.686
i*

L2 BAREGER LY - 2§ - A PHEHFX R E R
FOR R T M (n=12)
DAY 1 DAY 2 Lo MY
(#) (%) R e (P &)
=
i 0.24240.046 0.252+0.053  0.522 0.082
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% SR SR B R N LA
(n=12)

DAY1 DAY?2
, . ICC

(#) ()
A 0.164+0.043 0.148+0.031 0.556
B 0.186+0.059 0.166+0.041 0.717
C 0.189+0.513 0.168+0.059 0.724
D 0.182+0.054 0.168+0.049 0.804

- B E g FERE Y- X E % - X ER TR EER

e pE R4 MO (n=12)

DAY 1 DAY 2 Lo N
(%) (%) R e (P &)
A 0.164+0.043 0.148%0.031 0.474 0.12
B 0.186+0.059 0.166+0.041 0.656 <.05%
C  0.189:0.513 0.168+0.059 0.839 0.054
D 0.18240.054 0.168+0.049 0.693 <.05%
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- ER R B TR E S FRERR A R G (N=12)

o DA
0.268 =+ 0.026 0.279 + 0.043 0.384
0.292 + 0.036 0.287 + 0.031 0.746
0.322 + 0.057 0.295 + 0.029 0.602
0.303 =+ 0.032 0.299 + 0.034 0.900

_ﬂiﬁéé—%ﬁ.@@ﬁf’;— %ﬁ%ﬁ:%&;’?ﬁ;i%ﬁsi%%@
M (n=12)

DAY 1 DAY 2 Apagpn HEE

(4) (45 ) % (P &)
0.268 + 0.026 0.279 + 0.043 0.268 0.4
0.292 + 0.036 0.287 + 0.031 0.603 <.05*
0.322 + 0.057 0.295 + 0.029 0.534 0.074
0.303 £ 0.032 0.299 * 0.034 0.820 <.001***
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S FFER R TR F R IR BTN A

- R OB %k (n=12)

DAY 1 DAY 2
, , Icc
(%) (%)
=
2
N 0.389+0.186 0.350+0.125 0.424
i+
Z -+ - Bt ERHE Y- 2B Y - ¥ & TR
i F R4 M M (n=12)
DAY 1 DAY 2 Lo MY
(f"}) (f”/‘) i M 4 (P &)
=
i 0.389+0.186 0.350+0.125 0.325 0.303
i
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Lz BAE - BELIH CTEEDRS TR EER LR
(n=12)

SR EFER R B4 LG E s igf!’;‘
A 0.164+0.043 0.141+0.022 =.022%
B 0.186+0.059 0.142+0.022 = 001***
C 0.189+0.051 0.146+0.031 = 001***
D 0.182+0.054 0.143+0.023 =.004%*
Lt B A B - BELH CEEEREBERF R (n=12)

- Bt g EE R B EER &ff‘zf‘
A 0.268+0.031 0.261+0.041 0.567
B 0.292+0.043 0.291+0.043 0.925
C 0.312+0.054 0.291+0.039 0.125
D 0.303+0.036 0.294+0.041 0.547
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217 BA Y- HELIRTEEIREERF RET R

(n=12)
L , L rEa
- HEe X F PR O S SRR S (szr)
- & 0.389+0.186 0.242+0.046 - 011*
[P
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LA B A EL R R FSNE R R T R (n=24)
Bk TR BT ()
A 0.143 + 0.014
B 0.144 + 0.015
C 0.147 + 0.017
D 0.148 + 0.021
(1% 5 p=.109)
2L RAELA R E Tk FPEEF LR (nN=24)
# EE R (4))
A 0.259 + 0.031
B 0.281 + 0.031
C 0.287 + 0.033
D 0.288 + 0.037
(i » & p<.001;*# BCD $ % ¥ £ 2 )
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LN - mE A R Tn TR PR R

(n=24)

o TR R PR (ﬁ)

A 0.156
B 0.176
C 0.179
D 0.176

*

+ 0.025

+ 0.031

+ 0.035

+

+ 0.036

(& % f5 p<.298;*# BCD j ¥ ¥ £ &)

~

2001 4 - HEE 2 B o T d TR R

(n=24)

TR ()
A 0.274 + 0.035
B 0.290 + 0.033
C 0.308 + 0.046
D 0.301 + 0.032

(2 »c & p=.002; *& CD 3 ¥ ¥ £ %)
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CHINA MEDICAL UNIVERSITY HOSPITAL

TP R 20
2 Yode Rood, Tachung. 0847 Tainan RO C )
TEL S86.4.2X02121

Research Ethics Committee

China Medical University & Hospital, Taichung, Taiwan
Tel: 886-4-22052121 ext: 1925 Fax: 886-4-2207-1478

Date : Jul. 15, 2014

To : Chen-Kang Chang, Professor, Director of Sport Science Research Center,
China Medical University

From : Martin M-T Fuh MD, DMSci.
Chairman, Research Ethics Commitice

The Research Ethics Committee has recommended the approval of the following documents:

Proteocol Title: The effect of branched-chain amino acids, arginine, and citrulline
supplementation on central fatigue and reactive skill performance

Valid Date: From Feb. 18, 2014 1o Feb. 17,2015

Protocol No. ! CMUH REC No.:  / DMRI01-IRBI-320(AR-1)

Research lostitute: China Medical University Hospital

Protocol Version © Version 02, Date: May. 15, 2014

Informed Consent Form - Version 03, Date: May. 15, 2014

Approval of your amendment rescarch project is, therefore, granted from Jul. 02, 2014 to
Feb. 17, 2015, and has determined that human subjects will be at risk.

According to Taiwan government's regulations and ICH-GCP guidelines, by the end of this
period you may be asked to inform the Board on the status of your peoject. If this has not been
completed, you may request 1o send status of progress report two months before the final date
for rencwed appeoval.

You are reminded that a change in protocol in this project requires its resubmission to the
Board. Also, the principal investigator must report to the Chairman of the Research Ethics
Committee promptly, and in writing, any unanticipated problems involving risks to the subjects
of others, such as adverse reactions to biological drugs, radio-isotopes or 1o medical devices.

<« P —_
Martin M-T Py MD, DMSci.
Chairman, Research Ethics Committee
China Medical University & Hospital

The Comminee is ceganized and operaees in accordance with ICHS GCP regulstions and guideline,
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WA -~ - A R E R R F R

iE C # ¥ D & Ii¥ < & T 5%

+ Min M ax Average M i M a x Average Min M a x Average
1 0.10 0.38 0.24 0.14 0.27 0.20 0.22 0.84 0.48
2 0.14 0.24 0.18 0.14 0.28 0.16 0.18 0.36. 0.25
3 0.12 0.17 0.14 0.10 0.13 0.12 0.19 0.41 0.28
4 0.14 0.31 0.21 0.13 0.26 0.20 0.18 0.67 0.39
5 0.11 0.27 0.19 0.13 0.23 0.18 0.26 0.95 0.47
6 0.12 0.32 0.19 0.12 0.24 0.18 0.25 0.65 0.43
7 0.11 0.23 0.14 0.11 0.18 0.14 0.21 0.47 0.30
8 0.12 0.32 0.20 0.14 0.29 0.23 0.16 0.50 0.34
9 0.10 0.19 0.14 0.10 0.17 0.13 0.11 0.45 0.25
10 0.13 0.25 0.18 0.11 0.28 0.17 0.22 0.62 0.43
11 0.14 0.25 0.19 0.14 0.35 0.21 0.22 0.54 0.39
12 0.13 0.26 0.16 0.13 0.31 0.17 0.26 0.81 0.43
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e s B AR ER R R R

i C & i D # ¥ x B T i

+ Min M a x Average Min M a x Average Min M a x Average
13 0.10 0.14 0.13 0.10 0.17 0.13 0.19 0.30 0.25
14 0.12 0.18 0.15 0.12 0.18 0.15 0.14 0.25 0.20
15 0.14 0.20 0.16 0.12 0.21 0.15 0.17 0.28 0.23
16 0.13 0.21 0.17 0.12 0.22 0.17 0.21 0.36 0.29
17 0.11 0.26 0.16 0.11 0.23 0.15 0.17 0.32 0.26
18 0.10 0.17 0.14 0.11 0.17 0.14 0.19 0.28 0.23
19 0.10 0.20 0.13 0.10 0.15 0.13 0.18 0.28 0.23
20 0.10 0.17 0.13 0.12 0.17 0.15 0.16 0.29 0.23
21 0.12 0.21 0.15 0.13 0.16 0.15 0.15 0.48 0.27
22 0.11 0.20 0.16 0.12 0.19 0.15 0.24 0.32 0.27
23 0.10 0.19 0.15 0.12 0.24 0.16 0.14 0.38 0.27
24 0.13 0.14 0.13 0.11 0.16 0.14 0.21 0.27 0.24
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