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Influence Mechanisms of Task Type and Cue
Condition on Inhibition of Return in Taekwondo
Experts

—An Evidence from ERP
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HUI Beihe',ZHAO Mengmeng’, SONG Zhijuan’,LU Wen', FENG Yan"

 E: A RTESEAFRREMABRE S T F AW H A0, AR
ERBESZH T 3% 508 % B w375 69 s AR R L 7T Re a9 AP 2 LR . ik RN
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Ao SE B F AT A SIS R 98 T R AR 255 B 69k W A R F AR X B 4% (event-
related potential, ERP)4F4E , 48 77 % %38 5 R (5 F40) Fedf F (F7F 40 ) 14 = 4] 42 %) 4

0 £ 7, § AR ITESFEA-R R A% AE F RERpH g, 2% DFR4A
Ao 7 F LR B (F=9.820,P=0.002<<0.01) A /£ 3F % B35 2 5+, & R 189 L A B b T
MFU;F FAAHF A RAT ERpH 2, F RAMERIPH TR THFH, 2)R
Bl Ji X #5 & P2 (F=10.595, P=0.000<<0.01) \N2 (F=6.407, P=0.007<<0.01) #= P3 (F=2.923, P=
0.038<C0.05) 494 ok i A4 f£ 4k F R F X R F 25t ; ¥ R WA # F AFE R P2(F=6.212, P=
0.018<C0.05) \P3(F=9.042, P=0.005<0.01) #93f ig L A £ F XX BHF 27 . 3)RF
#= 4% A (Go-NoGo) # £ = A P2(F=7.844, P=0.000<<0.01) N2(F=11.996, P=0.000<<0.01)
A2 P3(F=3.750, P=0.027<0.05) H-R I A £ 3k F B H R R H £ 75 R K354~ 4 P2(F=
5.060,P=0.007<<0.01)#» P3(F=23.638,P=0.000<<0.01) # K I A4 £ Ik % BH £ 5+ % Ralfe
54 £ P3(F=14.944,P=0.000<0.01) R M AL H 2 HF £ 7, 4k DBEE
F ZAeR FH A BB @I 2O ; BT AL, A E AR F IR EE R P -0
R AL A 2 S R A fe R R S B A RA W ) 2om AR R AR A T Ak

AP AL A B4 T X R P2 &, BILT W 249 Nogo-N2 F= Nogo-P3 2 5 , X 5T 48 R T ¥
i E ZRMGE R A R 2B R R
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Abstract: Objective: To study the effects of the task types and cue conditions on the ability of
inhibition of return of tackwondo experts and novices, as well as the congnitive characters and
possible mechanisms of inhibition of return in tackwondo experts under different task
conditions. Methods: The experimental paradigm combining cue-target and Go-NoGo was used
to record behavioral characteristics such as reaction time and accuracy of subjects under
different task types and cue conditions and to simultaneously record event-related potential
(ERP) characteristics such as peak amplitude and latency of brain neural activity, so as to reveal
the differences of the control ability of inhibition of return between tackwondo experts (expert
group) and novices (novice group), with the aim of exploring the influence mechanism of task
type and cue condition on inhibition of return in tackwondo experts. Results: 1) The reaction
time between the expert group and the novice group is significantly different (#=9.820, P=0.002
<<0.01), with the expert group responding significantly faster than the novice group; both the
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expert group and the novice group are observed inhibition of return, with the amount being
greater in the expert group than in the novice group. 2) The peak amplitude of P2 (F=10.595,
P=0.000<<0.01), N2 (F=6.407, P=0.007<<0.01), and P3 (F=2.923, P=0.038<C0.05) induced by
different brain regions are very significantly or significantly different; the evoked peak
amplitudes of P2 (F£=6.212, P=0.018<<0.05) and P3 (F#=9.042, P=0.005<<0.01) are also very
significantly or significantly different between the expert group and the novice group. 3) The
latency periods of P2 (F=7.844, P=0.000<<0.01), N2 (F£=11.996, P=0.000<<0.01), and P3 (F=
3.750, P=0.027<<0.05) induced by different task types (Go-NoGo) are very significantly or
significantly different; the latency periods of P2 (#=5.060, P=0.007<<0.01) and P3 (F=23.638,
P=0.000<<0.01) induced by different brain regions are very significantly different; the latency
period of P3 (F=14.944, P=0.000<<0.01) was significantly different between the expert group
and the novice group. Conclusions: 1) Both tackwondo experts and novices show inhibition of
return; tackwondo experts show stronger attention-inhibition switching ability compared to
novices; 2) task types and cue conditions regulate on the inhibition of return of tackwondo
experts. The possible neural mechanism is the early induction of P2 in some brain regions and
the emergence of significant Nogo-N2 and Nogo-P3 effects, which may originate from the
accumulation of long-term special training and competition experience of tackwondo experts.
Keywords: tackwondo, task type, cue condition; inhibition of return, event-related potential (ERP)
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Table 1  Basic Information of Subjects
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Fis R e AR I — A B 475, R [E
9600 ms, 42 7 B OV B R o e SRS BE AL B — AN R
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FERET MG AT $ B SR, 24 Go ZR R — U, 1% “F”
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Single Trial Flow Chart of Formal Experiment

Figure 1.

125 #AFIRFHAE
A7 B AL HE I 5 IR R 3R, B E-prime2.0 B4 i
ATie 3% o SR H SPSS 23.0 #F %t H 4l S kAT 1E 7 43 A K
B, AR R I B W S PR AT & 2 AT
ERP #4f (0,45 ERPs V& % 3 A8 AR 3, B Scan 4.5 #E4T
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PRI 64 3 HURIEIC %, R AT Ag/Ag CTHLR, LWELR N
S M. EEUHX (F3.Fz.F4) . F 5 [X (Cz.C2.C4) .
T X (PzP2.P4) KL X (O1.0z.02) % Hi % 15 (¥ i HRL 504
HEAT o B, 2 TR H D BRALHE - 25 R f P2 Cocular correc-
tion) - JEL U B4 6 I (raw data inspection) « #3E47 0.05 Hz /&
I8 JE % Chigh-pass filter)  5& 28 4% 1F - 25 B £ 728  HR 448 o) 35
A4 34T 43 Bt (segmentation) 5 . UL H bR 3 2 IAE N FE
R, B AURT 200 ms A1S 800 ms B Bk AT 43 B ) ERP
B NNV 357, $E I F, ok 7 1 WA U5 T A 75 AR 3

K HI SPSS 23.0 BT B d AT G it A A0 B . X id sk
)% TR bR 2 AT K-S IEAS YR 38, 45 R R, ir A s 1
AL P>0.05), i 2 S H IR MATH
K45 M ERP K 4% 1k 47 5 2 I 07 22 20 M, X AN 2 BROE
K656 1 48 1 5 K FH Greenhouse-Geisser 723 %5 1E H i Al P,
Fr ECR I LSD ik

2.1 ATAZR

AR 3 5] 1 1) 4% AR Go-NoGo 10 3K, AHF 58 %F Go 1T
55 AE W SIS P s 7 I BEAT G5 1 27 AR B, 25 52 5 2 MR
T AE AR 2 2 2% AT B SORE I BL KGR [m] 3 ) 6 A K
N2,

F2 AEAS Go-NoGoSEXFBR-TH & ELX AR EHNH
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Table 2  Accuracy of Inhibition of Return of Go-NoGo Paradigm
and Valid-Invalid Cue Paradigm in Different Groups %

Go x4 NoGo 1£4%-
28 3)
HHEE  REEER  ARXKE  RBKER
HR4 9274347 904+3.83 91.8+2.18 91.1+1.99
#HFM 9254609 904+568 90.6+2.77 90.3+3.13

DAZH RN 26 22 S A 2 FL AR &, LA Go 4145 1) R RE B g R
AR e ) H AT I 7 2R Ay B A R o AL A OR R
(F=9.820, P=0.002<<0.01) , Z8 & £ A4 3= 54 Bi & 5 (F=4.546,
P=0.035<C0.05) , Zk R AN H 5 (158 BAE A 3% (F=1.321,
P=0.307>0.05). Z5H K IEMFLR KM T, T XKW
SN KT R AL R T R ALE B T4,
LR AT T I SN BE LA R R A T ISR . SRR
WA AR S W T AL, #O LT R B R .

EN WS N TINA L RSD W &2 -9 VAL ]
B ZEAE AR IR B o SRS REAS (RGBS R BN, AN
(i) 2L 3] 1 3 [ 0 ) A A R 3 22 5 (+=5.286, P=0.000 <<
0.001), il id 4t i1 45 J (3£ 3) B, & UL IR [\ 3 1) & #H
8 KT 0 T 28 0 3R [ 0 ) A, A L 5] 2H 1 R T 0 )
778 AR T 4 .
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Table 3  Descriptive Statistical Results of Go Task Reaction Time
in Different Groups under Different

Cue Conditions ms
85 H &R R A& R B ) Fphl &
FRM  352.406167.135 317.000+£79.011 33.816+£22.451
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22.1 R EAPH E E AL H ——P2 Ko
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G DX B 520 6 7 22 43 AT 5 SR S« AL 0 3 N I 3 (=
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RTHFHG6.1232048D 0 T4 F RN A R (F=0.6348,
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0.700>0.05) , 1T 5% A fixi X 3¢ HAE FH A 2 % (F=1.388, P=
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LR, L KU 58 1L Go AT % 155 K P2 13 AR K T
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Figure 2. Total ERP Average Plot of Pz Points under Valid-Invalid Cue Conditions of Go-NoGo Tasks for Tackwondo Experts and Novices
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