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Abstract

Object: The aim of this study was to investigate the effects of action video game training on multi-
sensory integration. Methods: Taking action video game players as the research object, two expe-
rimental studies were conducted to investigate the promotion effect of multisensory integration
and the illusion effect of multisensory integration in action video game players, respectively. Study
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1 used the localization detection task combined with the Go-No go study paradigm, and Study 2
used the classic McGurk effect study paradigm. Results: 1) When audio-visual stimuli were pre-
sented at the same time, the response time of the two groups of subjects was the shortest, and the
accuracy rate was the highest, two groups of subjects both showed the promotion effect of multi-
sensory integration (Experiment 1). 2) Under the condition of audio-visual inconsistent, the ef-
fects of the action game players feel more illusion frequency greater than non-gamers (Experi-
ment 2). Conclusion: 1) Both action video game players and non-game players showed multisen-
sory performance improvement effects. 2) Both action video game players and non-game players
showed the effect of multisensory illusion, and the effect size of multisensory illusion was larger in
action video game players.
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1. 51§

FE VR ARG, FRAT TR R 2 AR TE 3252 5K 1 AN [ I i il 1) K B A5 . . 22 8% B & (multisensory  in-
tegration) & A4 B T-IATH & AL FEAS B0 108 5 B EEZNLG] . 28008 E 24805k B AN A 85
M5 EAH EAE IS NG —. & AR IEAE B Id F#(Tang et al,, 2016). 25T %Aﬁﬁﬁ%
BB, B I 2 B R N, B 2 A R, AR SR A AR B AR A SRR
SENL o AF BV BRI I (RL S BRIV B )R, ARG ] e S22 B0 P 22 SR 308 308 T 3 1) S o B P o U Affy (Mlishler &
Neider, 2016). 5 = FPRIEAE 2 BSEH DN, B2 A FIEE G SRR, & LR
RUIA BB AN . MeGurk RN XUADGES 58 R4, Hodt MeGurk R8N & —Fh AL S liE (5 o8 1 &
IR B A IR . McGurk RUSLHE A& 2445 58 8 I R (1 80 555 2 B0 W o 38 [ s 52 BT
AR REFE AR B BT 0 B I IR« 2 8L MeGurk RUM (McGurk & MacDonald, 1976)5& “ga” [ HALF1
“ba” [MIFAEN I, AMETTRES AN 5 —AETT “da” o 2GRS RS RO S B S

FEAZRE SRR, (A NI, ERE R R LRCE WL, RAR S 2 A 8 v I 207 U
NEE . VRN IIAAE ARSI r  —F, 220 TR AREAIR) 200, SRR B A E TR
B YA SR R A, DU T B = B ROR B AR I B AR IR MO R N, X B A
AL - SIE B 2 458 5K AR B (Green & Bavelier, 2003). TR, HEHATEEME &I G AMELE
Z BG4 T T A — 2 e, S EWERITE A RGN RIS (8] & H(Donohue et al., 2010). 24
1M, X TR ZRn) 22 Bt B4 FoAth 7 T () s AN TS 2 . O T B aF R B EE RN G X, @&
BN BRI R 2 B A IR T TIN5 5%, BT, ARG 2 B BA MR RIUY
X, WTEIENSGS Z BB G MR R DEAERRIT A X IR, SR AR R 2 B G he /)
ERBREARE.

IR FUR I, BRI RIL R AEVF 2 RN RE AT 55 Hp ) R R A8, ELAF T IR SE T 3
KA 5N MAE IR R K R BT EEE MR ) b, SRR AR (RS 0V = e T K
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J&(Cain et al., 2012) . Z/EWFFRRDTE IR DL 2 (0L = 4 C « ALIE 7 FE BE 100 T AEHE xR DU K (Green & Bavelier,
2007). SEHFERR I EEXT R TAEICIZA A (Blacker et al., 2014). A HFFUEICE VLR,
AL BESE R LA () 4028, SR E BLA)E, AL SRR S BE = s I T I RS B 22 S B B[R] 4 e
B DA, U FUIEIE 200 AR S S22 i bt 38 A1 FE (Stevenson et al., 2013). [RB G WF 7038 5 s VR 3%
WS 2 B BE R RIATIR AL . DHFE RIS VE AR AL AR R 2 PR AL 1K, 38 [m] IR 40 W A 5%
BT 7 I AT 55 K LU P 24 i R A0 Wy 2 5 B TR o 1K/ e B FEER B, FEPRMESS ., & s EliEk
YSRGS AN BEAE B 22 PR I [8) T 10 A A0S B 22 TR B SOSE, - U BH S AR Ui xR0 5K SRS Hff 1) 22 o ik 1] Ak 2R
A& JJ(Donohue et al., 2010). £ b, ARBFFINTY, SEHERRITFARA AT G AL SE 0 8 1 31 2 Jk e B A A
P, FET UL, ABFFRRE MR HL: AHE TR, SRRSO T R S 3T 350
RIS, BEHERA . H2: SRR BT 1) 2 8o B o RN B 3 s T AR AR I A

2. EW—: IMEHFRMRMS RS (RHN

2.1. 5%

2.1.1. #iK

Z M LMEREFL# (Green & Bavelier, 2006) AR, AHIEFC Bl g BRI 2R 3R AL 8 e e dio A 22 A\ AE
L TE Bl . IR OUE I ER, RITESMERR IR AEI R R . A Sl R 2R R
REE VAT TR PRI AN R BT K . BrahfEis RO T 14, 3T 6 A H Buah SRk i
REH 4 RULE, SRR 8 NI ELE . &S ER R MART IR % 20 4455 )5 84T 955k
3, FOS R IR IER, W) IEw

2.1.2. SEI&IT
SEEG R 2 (WORRAL: SRR IER . AR IIR) x 3 (HARRICRAL: 5E. Wrad. 00T 5 ) A
FIREGLI B . IIRRA A R, HERRESEE AR AR &, AR &R s S AT IE A

2.1.3. fiITHE

Tk A RS LR % . S LUERT 7T # (Anderson & Dill, 2000) 4 i) ) HL 5 442 fih 5] %5 (Video Game
Questionnaire, VGQ). M FEHH N5, 25—k F1%¢ 3~5 N DU 2 (1 i Pk 27K, 56 50
o BRI B DUl AR e R I (] . PR Dol sk AT ER, DA SRR R TR LRI K55

2.14. ARERF

SEES B BRI AR WA 1 o 5, ERLRAERE R TR R BE L2 E 800~1000 ms, HiKH
AN CasiVis sV St W = 7l I e <R 0 S U 1 Y G o 1 O W e = R Gy i P S B
SR 100 ms, ZJ5 23 1000 ms F9EAL A CAE R A AR R 1 fe B seieid fe e, B briiliss
BUAE =AM B B B IR MES A (1:1:1), S0 T SR 1 BE B S v b tof 26 A 19 0 S B )
B R R SRR B “BY ), AR S R IR RO . ZRo] et 18 ANk, IEFSERR L 180
AR, HAFAHE 120 4 go Wik(40 MFFEIRK, 40 MR, 40 NIRRT 60 4 no-go WK
(20 Writ, 20 FL5E, 20 2T oE). BEATLIG KL 10 7.

22. ZRE S

BRI B0, 5 BRTEI% 5315 7 TS TR R A ol W A S S R R e B2 3L Bt 12
N RIRA Rl 28 Lk 14 4, ARl 14 N).
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2.2.1. IEfAZR
ANFZAF R IERZR AR 1 Frx, BLEARRIECE AL Wrad « AR ) AR R G PRI BT 2K
eI N B A, K IE A 24T 5 A 5 ZE T

AL

+ 800 - 1000ms

HAR(V/IA/AV)(EE/H 4
100ms

IT1
1000ms

+

Time
e HARRIE(V/IA/AV) 3 RIS (visual) . W 5E (auditory) FIFL T 5
(audio-visual) B A% . B AR 2 HIE =AM B H B A E H IR
S ITL 283K B AR E 1) 7] B (inter-trial interval). 3R
W H 5 B BLLE 22 1 O

Figure 1. Process diagram
E 1. RiETEE

Table 1. Reaction times and accuracy under different conditions (M + SD)

1. FRIFMH R RETFIE#ZE(M < SD)

et Epay b el ACC RT (ms)
A 0.90 +0.08 561.28 + 73.90
BRI R AV 0.98 + 0.04 438.03 + 63.77
\% 0.96 + 0.04 469.10 + 58.78
A 0.93 +0.05 585.51 + 87.56
E[BYE S8 ETIE AV 0.97 +0.02 464.62 + 74.62
\% 0.96 + 0.03 521.54 + 67.74

HARFISE R N 03, F(2,25) = 8.469, p =0.002, 7> =0.404, L3 HARK ERIREE XTI
e HPRIERE, MU H PR RS KTt B bR ERR, RIHE 7 XCEE N TS Pl E 8N A
WE, F(1,26)=0.254, p=0.618; HFRHIBERH SR BULZ BAEHALRE, F(2,25)=1.233, p=0.375.

2.2.2. R

PAAAR RIS L SE . Wrod . AT ) Al SRR Bl kB K . ARk BuZ) 0 H A&, X S S
BEAT AR Ty 22 0. ORI 2 Fros. HARRIBEE M BN B3 F(2,25)=117.116, p<0.001, ». =
0.904, )G LB R, WU HE H AR ST (451 ms) &2 /N FALGE H bR N (495 ms) AT H bx 5 8 i
(573 ms), 5t H ARSI (495 ms)i /N TWr o HFRSI (573 ms)e AU H B [F] I 52 I SR f
fH, RIHXCEE N TS gl ERNAEE, F(1,26)=1.972, p=0.172. HIRRBEEEA 580K
KR HAEHILGRE, FQ2,25)=2.79%, p=0.08,
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Figure 2. Mean reaction times across conditions

B 2. REIRH THT LR S

2.3, Ihitig

SKH AR, BRIk B S MR R eSO ML H AR R S 2 25 /N TR F AR W s F AR I &
JSif o RITE IR A SRR BT S0OL A AR DA AR L WOETE (5 B A TR . (HREAR T, EfL
BR85S MOLRAERO N, BRA S B M 57 . A, AW R e, 2K
R RE TR AE DB B T A HESE R KT AR JE BT 7T R AT DL A B 22 SR8 B8 5 BE A7 AE BRI
i, JEEBEAT SN ZREEAT T 7T, R SEINAERR 15 2B 1 VI Zhoxt 22 G 3 & IO RE i

3. K= FMERFMIIRNS BB SE R
3.1. &

3.1.1. #iR
FELESS

3.1.2. SEIgIT

LUK 2 % 3 IR R IR A SR8, Wkin 28 o iR A, o s kB AR B X A
Ko MR AR BRI AY, Ay Nl SR AT — B A — B = AR RIS B AR AT i
BRI — B2 IERA R, TERUVT A —BUR A& R B

3.1.3. SEIHH

Z W LMEDF A FE (Mallick et al., 2015 SLIG TR, ZEMr e flli#cy 2 4> 2 s (9T “ba” A1 “ga” o M
Wr RS ELAE R A, LT —BURIEOE 24 A, il 8 AICTERREE XHIH 3 AT “ba” o “ga” M “da” ;
MR AS— ORI 8 A, [ARE 1 8 A il BHEF i, 21 & 5, K F BN “ga” ILECHIF &7 “ba” .

3.1.4. HI3RIERF

SEIGAE RS R R BT, B EN RIS S, BRI RRERTZ) 65 cm &b, ERBGREGE
B RS SCAEARRIT A T, AR ORI SRR “B” . “D” . “G” . 4UTH) “ba”
% BEE, WrE) “da” ¥ D8, WH “ga” % G . BHFAIFIERLE, Jeiit 18 Mlk, ER
SEIGHLALFE 120 MR, W st R I 24 Ik, M —BURIB R I 48 Yk, T A —BUIIE R B 48 IR,
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BBEAL I, 18K Z) 10 208 SEIGB BB MR RRUR A0 T - 1 58 LR FR A oh g 223 1000 ms,
W REBIERRE, AW T, FROVBROES, BRI NEWIE S, £ —2uk
i, BRI E I D RS HEAURSON & 5 —28G EAT A —BOR A, BRI 1 S BALRR K
HE A PakTH AL 2000 ms PIAE L RN, PEXEAT OB BT T — Mk REEI
JramnlE 3 s

N\ el 4
T A~—3 bl
(McGurkzg ™)
e NRANE TR REE O, B R AR oR SERR & 80, fEAT — 3%
- RMERFI S 40—, I =R S, /bal. /ga/ /dal. FEARWEAS—E0AAE, MERLAIE
A —3, R —FME ga/FI5 4i/ba/ I & . SEMFSERIBASCHE T, EPUEERE, S0t
HWF, /ba/f/gal.

Figure 3. Presentation of stimuli
3. RHERFR

3.2. BERE5TE

BT 20, BIBRAEANT AT — B AT, NN IEMRE P IER R R IE 7 3 AMRiEZE s
R, OGR4 N, FISA R 36 LR 18 4, ARk 18 £4).

3.2.1. IEffER

PLE PRBESR (Wb AT —BORBLR BB GERRBUR . JEIERIIF) N B AR &, X IE 4T
HEEMETZE0Hr. BARBEEER ESNAREE, F(1,34) =2.313, p = 0.138. IEIMEMNALEE,
F(1,34)=0.707, p=0.406; HIrfIBEM SR KANTHAERANRE, F(1,34)=0.483, p=0.492.

3.2.2. McGurk 3R

2 AT A — BRI (L “ga”  + Wik “ba” ), #idx “D” FoRPil i fd ) (R AR
McGurk 280, #& “G” FRPRMHEAL R RN, #% “B” Rl Wr ok 8 AIiR B8 B AR &,
IR B A RN RN W S SRS REAS ¢ K5, SSRAD, mha RN IERZER B, ShE
I IRl A SR L B35 K TRk I K, #(18) =2.177, p=0.038.
3.3. IpTIR

SEHGEE R, BRI S A R B Ak ESAE AT A — SRORI O Rl S 2 KT R SR
RS e R E S e A it e = eV A VA E RT3 e 1] . g FAAS ST E N BB | B i 95 3 e 8
McGurk 28082 1) ANA 72 0] g5 AN W 50 BT 545 2 I AR R B A 0%, AL A5 SRR FE v (1) A4k B
755 % BIGEAE BRI, BETT R EE 2 10 McGurk U8 (% 5 5755, 2018). FEARIAH, ShiEHRIiE
McGurk 288K TR, X AT Re- 5 3Rk S0 g K e I 28 9% 1 Gl fe (58
25 5 Z B HAE B o
4. B

MR — G R AT, BRI AR DT X R 2 SR . SEIG — (R4 SR AT,
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BRI IT S AR AT 5 SN HH 22 R B 0 8O, [ AR R 2K MeGurk 2500 5K TR I oK -
PRAN G () 285 SR AR SE Al IF], (HAFAEAR L A, SX W] RES 8 A MIAE 55 A MeGurk Ju U IHLHIAS R
Ko ZIRGTAR IR AN BE B LRI 22 B S (P R, 17 22 IR Al o O, B AR — P 2 @ (S A AR
ISR, (AR Y AIRD, BB Z MR, SR RARE . NT 2B G5 Me 2z
FHIBEFAT DL E =R, H— 20 TR (B PR DS RenG3) 2 e B AR s 78 (Breznitz,
2002)o 5] 52 ERG A IE W BTV 5 NARE S AR SRR, BB 1 P A B8 AE A e AT A5
B NEia [\ Y5 ) i [ o T o 7. W e S K (W R ) e U Ry B o Nt [ [ Ut
BT 55 B ORE). T HANERE, WK 208558 I BIEEE, B R E#E AR
W BN 8 I B B RS S BRSOk, TSR | A FIVA B RE J1(Kwakye et al., 2011). HHI
AW, 2RGS0 TR A SRS SRR HEEH, 2R RS R AT IS
ARG SIE B RS . BT E AERIRAR R 2 B B G Re TN 2507 20, R3S Bh B pens B . | FE
B BENF(ERET, 2012) H e, @k lMRTE FIE I 2500 /5 2 Bt B4 1 ) 2
RN, K50 22 8ot BEA PRI ) 4R B B al 28 . BRI R0 ) TG 1 R ARl B EEIER, kE
AN IR TE B A SR AE I H)_E e — 2, RS 5 M B oA — N i o 5, BRSO (RSO — s SR R i IR 20 1
FEFAT S OL T 20 2 BB RIBUREE NG 1w R i, 28BS MR AL MHIR
PR TATTATRE N, 85 2 0~200 ms, 7E S80I A% HHol i FH 22 18t 85 16 1) 5 1/ J9FE br(Hairston et al., 2005).
HERN TR RGN NBECE RNZR. SRR I 2 R B E R I TT, SR ie 22 ke 4
B I T B o 48 a1, AP 5 A OOU R D 9 O 8 AR SR 3 SR K 22 I 45 TR I [ 7 1 AT 24k
SR KINGEA S E RN, 20 3 SR IIZRIAMA RIS AT 2 2 A s, SRR
JBE, (RN SE A A B TR 2 11 o R SCRE A 1 AR KA W 3 () D0 35 e S fif 21 FLAthode , ARWT 2568 )
9R(Bidelman & Gavin, 2016). MRIGHTNAIATTT, SRR GRS Hoh 505 Il Zhons 2 Beos 485 B2 3= 22
IRIRAE 2 R B A I A 3 1 b RIS T8 G R AR E SR L AEH, 578 I TR & Rk
B MNATRE 5 HERR 1R B2 18 TAHEI R IR, 8 b0 1 A0 TR AR 2 R I W

K FAAE—ERFRFIAZ, E5E, EFR— PR EMRNIES, AP REA R 1%
WMo FTREAFAERICR AN, FE4 5 BB 78 i mT ARG INSE3e wERE o IR, BTS2 SRR, A 7t ]
HEAT T BRI R I AR R IT M I EU, R RSB S 2 R B A R R, BT 2800
BERIITREAE A BL O AR B 7. RN gt n g e ARG R F g8, & RIIANEALR,
SN SREG A R AL RO, DRI AR B N ) SR TR IR I 2o 22 I B G )RR, AT BUR] FH )
W Sese et I RSNV EE R B AT EN R R I ZRe AL, AR AAISEE N, H—2
O RAAAE T RAT I TG, RN BARSEAT N €A, HREFMEIRITR 2 B B4l
T, ARk 2 B B A Re I A M SRR R o 0T R AR BRI 72, AT LABS B ERA 1 R %
FEWERRIIRARAIER, MEDEMUAG]IT, & 2 B 5 BRI AT e xR 18] LA 28, $e a2
FHIARIRE
5. &g

BRI BT S AN AR R Bu K 38 R It 22 B (R 2R RS o ARl xR S AT e 2K 350 AL Hh 22
BN, HEDVETE R IR 2 B A it RN 5K

SE 3k
e, KIERH, HNE(Q2012). 2 IEE S ] J AR R RS A B E T IR RN . 2R B AR, 41(9), 49-54.
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