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HETLLE B B8 i B A s STAM 5o 69 A R UL T B 4 0l 55 (2) B UAS & A iR B4 & £ f2 300 ~ 500ms #)
BEE 2 A, R 2 X F L NG00 skt AR HF L F, LA &Mt A H A0 N0 R, A LS5 LA kKL,
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1 55

HPURE 5 2 A5 8 WA B2 Sl S AH AR E Y 15 B
B AR B B FRAT A R 0 i AR B R B R R
(A L (Bauer et al. , 2020) o 9 40, 75 524> 1§
R E AR R B R R R A AR 2 L T
AT AE S — D E T B A R AR
“ A6 T5 AR ARAL I ASCE IERR T S S IR AT L E FRATT
AR AN AR B R R Y A S TR R BT
A7 Horp R R A B R RS £ RS, A AT
AR RS RS, WK, g L
i 3% 4 ( Bauer & Jackson, 2015) , £F K i 1 K #Y
P#4F (Varga & Bauer, 2013) . AN, FIRBE GBS
A % i A % ( Esposito & Bauer, 2017; Varga
et al. , 2019) . AW LAFEWTIE, MR S5 LK H
AR A £ (Dugan & Bauer, 2022 ; Esposito & Bauer,
2019; XMy 55,2021 ), Bl A 2 WK R K, 15 5C
A 3k 1V P 22 A v, WS ST (ELAE DG 1Y
PS4 B R G 3R I KN T3 e S AR Ae] W 2

KISCR A e Bty T EHR R AR . A K[
— {5 BB SR G B AE s, AT B S8 G i
FE2 5 W CR 8707 ( Mayer, 2000; Mayer & Galli-
ni, 1990) , A7 A8 73 WF 5 iz 5 A5 0 R AN )1 30 B
1R (Magnus et al. , 2020; Zhao et al. , 2023), 1M
P SCA5 B PR 5 55 B 45 P A s AR R, 5 R —
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S B P SR R BN AT B R TR] o A TR SCAE BUR
B U, B IS T A Dy S5 b R AT
4% (B IX S fF 5 0 F 5¢ 35 R 5 B B A R ( Dugan
et al., 2023) FILLEAS [A] 4F 8 1 & i 22 55 (Miller —
goldwater et al. , 2021) , 7% A W # % 2 K 5 &
HITRRE 5 10 R B RO Tl 72 78 R BOR 2 19 181 SR
PURES W 5T, Esposito 55 A (2021) B X b T 3C
KIS Bmil s R EMILENE LSRN
Tl 28 5 o SRS R AT BE I A S e 8 SO A5 B
B GRS R, O AT7E 2 B 7 i, i 42
(S DA S 3 G R S TR A o T g 18
APUCE SO o BSUE BRI S i B R Y
B QAT 2 AR B Y B 2GR R 2 — o AR R DLAE AR ST K
L, RURE 5 75 v 3% T RH UPE S5 1 T BE A 5 IR
- P (Bauer et al. , 2012 ; Bauer & Larkina, 2017
BRAMy 45 ,2025) o AT Y A BE R AR LA
SCCAE B SCEAE B2 PR AR [ i &2 BB 2, HAHR
B G RIUNZ M SCCHE 22, P, A AR 5 4 I 4] SC
B ENE B TR G R L SOOI EHE BURHR
B

Bk, B SCfF B G e A BAT AR — 15
3R SCHE A R ) B8 28 AL 17 B 56 Attt 2 (B A T
[, AT T 2 AR T R
Vel S R e R 5 S AR OR it R () — % B A9 181 3T T (L
et al. , 2020; Magnus et al. , 2020; Schiiler et al. ,
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2017) . Mayer(2001 ) & - XU H g % i 35 AR 25
i B AN = Bl i AR B4 T 2 A 2 2] B A B
WL, P A 2R D] 45 = AP IR B 2R
G, BOE,E W SRR SO A B A
TAEICAZ 43 e G RS & 985, TAE 2
8 P8R 7 i 2H 2R B — 3 BT Y IR A 5 i A
BT, 2 2 8 T R 2 U Y RGOS B RN S TR
AL DL N B OB S AT R 2 R Sl A B
Schnotz 1 Bannert (2003 ) X iZ B g 32 1 T 5 5¢, ftb
AN B SO T A A4 5 R 48 T, H AR AE T 0]
A ER ANREHEAT LR S5 A, TR T8I 3
P R S RRL, Z A AL Sy P S 3 T kAT
AL, — R 2 M RAE, RIA 58 R 2 L0 LAY
T3 — iR AR AR, B SO SR A RAE
PN BRSO AN ] 22 Ab 3 B R AR i T 5 e A
G RER B, FE T ad #2 I, Mayer (2009 ) i 15 &
SCHEAS R AR5 22 480 1, 79 b hn T 2 44 P A
A 000 B A, B J5 A8 0 R AT — X — B S IE & 5 T
Schnotz 1 Bannert (2003 ) 1A > fiy B3 38 AF A0 P A 7Y
ZNAIANAFAE — X — WS 5 &, 0 BRASE AU 55 iy B SR AR
FATEFF 8 B AN G &R, TE8 G K 4 B B b, Mayer
(2009) (318 5k I 5 15 A58 AL 5 00 o AR A DL K A I
IR B S S R ETER)G — 4 BR
Y& Schnotz 1 Bannert (2003 ) B 3 i, 55 — & &
BN 12 e HE A A8 T e A i A R AR R B A I 2
ARSI BRI H N ERES T, X EIRE
5] Re FLTE I SCHEAT IR 2 I Tk A T AR
S B BSOS N TR RS
ERNIROSL ISR e A 3R A IR EP SN G
XA SR IE ARG — . Schnotz % A (2014)
FH L SC R i #5515 BU 43 BT T v A AR TE B G T ST
it B s, 45 2R e B, 1R SO At BB A 1 ok
ISP 2 3 2 1, fe ) O RS RY (9 A A 3 SO
Wah, K B —E X REM  Z85 083 1IR3
B Y SRR o RN 24 T BE 2 AF 50 SR 2 AR A
AN BRI o il dn, Li 45 A (2020) B 5T % B, 5]
SCE SR N [ S Gl O T, SR S B A Bl
) 19 1 2 g b AH 0 50 b ik i A 55 2 )
A5 B R R A AR A G IR AR R A
Schiiler (2017 ) A0 58 W0 325 1 2 SR 27 2T 19 A
BN T N S5 W= o B2 TR L VA DRI
FERL SRR B AT R B e — R, AR T A U R 7
SCATI T A WL B 7E B R m T A WL E
R, BRI FIR HR A SEUE A 9 3 FE L (B H AT

W Gk 2 B HE A B 1 SCAR SRR S B B Y, R
FR R SCRE S A A R 2

ARG 3R 5304, WA B8 1Y DX 32 2 AR B AE
Tl B KRB, I, A BF 58— J7 T i i
A7 A S A 38 1 S AR R RN TRV 5 SR T 4 4 ) T
AE AN Tk A% 5 55 — J7 T 45 6 A L H R R 1 ik
T RGBS R A i IR

T, 0 Tk R Y 22 S AT DU o I 3 5 %%
ASHIF T AE P SCORSC R 25 A et T SCAS ) 38 0 51 e i)
Uog ok S = RING S O 1 (A S L Ns RS N 9R) B
W, AMARTE N TR SR A T PR AT O B AL,
IS T ——XF NG & (Mayer, 1997) i 5 [ &5 5
SCAR BRI N T8 T [/ — N R G, S U SR 5
B 5 1 R e T 0 T &R GEAS [R]85 1) 5 18] 3R
TR 28 R HAT — 5 M B2, 3 n 8 S B0 F I 56 45
R T ICAM By T 2 B PR] SC PR i R G AR Y WL
ST R R AR RO BASE AL R K] SCAR R3S BB L, B
LA T 22 38 B B AR AN 32 0 56 I 2R 52
(Schnotz & Bannert, 2003) ,

WK, B A B By 22 5 0] Be AR AR Tl 72 1
X7 A Bh 55 4 AH o¢ H1 {7 (event — related potential ,
ERP) 457 AR AT 58 Ay 1 4 0GR 405 , 388 5 2% 4 R 3l
F G RN FE (L et al. , 2020) , 7] LA 4
Hom Tk e 2 A2 ) (19 0 AT B8 (Mayer,
2009 ) F1 & SC PR f# & 4 LAY (Schnotz & Bannert,
2003) LA K il 22 AR F BF 5T B9 45 2R (Li et al.
2020) , AT LA A 00 &1 SRR 30T R 2 7 AN ) ) i 3R I
AT 7 e W E A7 8 5 (B0 45,2015) o AR
LA ARG R — 15 B B SO G 15 B SO BURR
AR T B AT M ATERE . BT RIS R
AL FTLLAEAESE (Li et al., 20205 X My 55,
2021) , 53 U % DA G /9 N40O W] B Sz e [&] 5C
{58 0% & i3 2 ( Kutas & Federmeier, 2011; F f#
S, ,2019) o SRR AR 22 SR A7 ST 1 TA T B
AW AL, B B T AR R TR SO ST 1 SO TS, SO &
R A B N40O Al fE 5 B 1, JL R [ SCRISC I,
e S R PR 2R 4 TR TR S B e S AR R A R R
V] SO 7t i R AR AR AL BB AL IS 2 58 B 15 — B Be
(3 £, AN TF) 2 BB U N400 R %A 17 7 1 35 2
5o Bk N400 Z 4b, N40O Fif J& #4 fisi F i 73l mT e 45
REEG R, R G RIS T, P200 5L 43
P600 A fE fz e 1 & g5 52 19 i L3 B (Baver &
Jackson, 2015; BZ M 45,2021) , JTF LI EAGR,
AW 5T 1k £ 150 ~ 300ms, 300 ~ 500ms F1 500 ~
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800ms [ 8] i AT WL o W Ah , BAF N AE 9 5 i i
fiE A 2h 8 & H R (Baver et al. , 2021) , A 50K H
MRS A F T HILE R N400 5042 ig
FR A DO A A

gi b, B SCER R T SORE G Y 3R AR
I LB SCAR 2 R G 3R B A e i AN B A, o
T R AR AR B TR AR, WA B8 7 I 56 R
G F, B b B A BE AR A B IR O T . AR
IR R R, A IE Y R T R G 1 R TR 8 =0
P& | B SCAS (Esposito et al. , 2021) , 344 /i1 T X
SCH B S AR R B2 AR R B (1) 7EAT
AR b B SCEAE BNV & Z SO
PP A B VR 5 3R B 225 (2) T 2R BT S0/ B R
G SRR Z AR E 2T R S, W 2% 2% 4 A 5
TE SR L B o3 b A7 7 Y 5 22 5 5 0 R S A 1R S
il R 5 R ) % 2% P A 0 4 2 R R 8 O3 B
HFIERE LR
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2.1 #ik

S WAL (L et al. , 2020) , % G * Pow-

er MM ME B AR, IXE effect size f=0.40, a =
0.01,power =0.95 , 15 F| F /NEEA &l 20, ARUF 5
HePE 30 MAER R A (L 17 4,5 13 ) S sk
WY 18 ~25 % SRS 21.61(SD =2.15) %,
JIr A A T B R A R, S 56 TG B RN E L B
FIEFIE LI IE R, AR . A B B S
S, JFAE SR 45 S T LR A — o R
2.2 SRR

SEH B OBE AR R R 2 T Schiiler 5§ A
(2015) F1 Miller — goldwater 45 A (2021) W F 5%, 4N
LR ARUES 2T R B B 0 AH ¢ B 37 5 A
PUBEHLIEI 16 44 48 2 5 1E 25250 0 R 27 AR %k 27 2
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B (1 =W AL, =JEWAAL) 47 5 iR
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FERm RS T FET, ZF A LS
BRI AR RSO Tl FE . SOl 12 AN B
A2 A7 (12 %) K Lo ), 0 5 1 4 2
FR P15 e R i — 2 B KR 5 Y ) T R L
BEW— DRI SEE KNS EYRIEE.
SCH S A g i 12 A A) 712 A ER A, 27
AR5 R SO R . PR 250 24 5K (12 %) [
R L, PSR I R T AR S s — kOB I . DO R AR
PER) E T FH LA . Mo, R0 S5 5 A 20
AT RR B LA A 7 2 B R AR AE T T4
ik ( Miller — goldwater et al. , 2021) , /- A& 55
grgeit ot

U S R R R S Sl 3 Y N
B o REE A I b, SCSCR B SR 12
ASSCA T 12 A &R 55, 181 SCFn SC B A% 1R 3R
FH 6 ASSCATFD 6 A B 7 I 5, SCAS ) 56 AR
I 56 13 DL R 5 B 0], AN [6) A T SCAS D 56 ) 328 150
i) B I Y i I B e, R g i AT T
JRE P-4 o T R g o A SR A S N A 12
A SCA BB Fr A R) L Bl i ) W SCAS B
he it
2.3 Xmwigit

AR B R RPN BT, AR E R
RIIE A A A K (1) 3030 (2) B3 (3)
SCHL; (4) BT DR AR B 2 00 36 %) 1E B 2 0 S g B
ERP ¥ 2 i
2.4 ZWRERF

SEYR R T 43 O 2 > RV B B S e
LR o WOl AR FE 2 i i) SE 56 % b, i 64 52 HEL AR
W, 0Lk TE R B rp e, R B R A HT 29 90 JEK 4b
HEAT S5

22 B B E 2S5 i i T 58 4 2R )
()R LL ORI 78 73 BE A 48 S 18 0 U I i,
] B 2 B S00ms WIEM A +7 0 ZIR B ET
51, Pl aE o] S8 ) 7 B R IS s i i o )
T—NETHELLB¥IE D ETHLFER
1500ms B2k o 2% 2] 58 ETHSE 1 5, #4710 4
b B4 2% W 5 3 (Miller — goldwater et al. , 2021) ,
B E S 2 M AR, S HEER B S
BT o 25 SR 0 4R, D A A% 1 B 0 AR Bl T
i, HoB A8 G A0 P2 3 T 3 S A B )
-1

I B B« B2 5 — A AR AR T E LS L TR
e E RIS HA R, [R5 7E TR J7 S A

T, BRI EE £, Bl 1) gl S B S, 20K
LN WA Wit o Bl 24 AN BRI ]
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% P B 5
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500ms

% T B 52
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Bl SBREREE
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1] NeuroScan 4.5 RGEREM BAF T &R
PR 10 -20 REEY R 64 T AL IE I s~ £ dli , i
FELAZEMZL 5 ML AE N ELR S % difidk . 72
MR E R AR s 3 B MR R, K P IR F el A A R A )
HLARIC %, B AT H A B Sk B2 L B i 28 SkQ DL,
KMy S00Hz/ T o 58 R A S5 B 2 b BLE A, H
Ji A7 ERP {5 5 i JB B i + 100wV #LAE O 3 T LA
MR

H MATLAB 2019b ) EEGLAB V2021.1 i
ERPLAB 8. 30 Xf ¥ s o 17 B Ab H o 15 55, LU
FRWFHEMELS S, WFEIEN AN 0.1 -
30Hz, Hok, xb gl ¥ 2 W A 150ms F1 &2 B )5
800ms AT 73 B, LA 5 BLAT 150ms 1 Jy Sk 46
PEATRCIE o dRJE , RS2 o 23 (1CA) 1Y J7 ik %
BRHR A RO 3 o 7R — DR b B &
A B ERP AR S5 3B 47 & v 2 DUE T 47 J5
SIS A o

TE 150 ~300ms 300 ~ 500ms 500 ~ 800ms [ i}
FE N, T8 A 50T R ERP E 908, 2 J5 i
frgeit ot e st N EA =4 B < K¢
2 SN SNLE S PRy R o2 SULIIE S = Ve S
Bk X o3l F X FC X .C X .CP XA P X, AR
i I 2 BRFG DRSSk B2 23O 1S A XK F A (F2,
F4,F6) .F fp (Fz) .F /£ (F1,F3,F5);FC 45 (FC2,
FC4,FC6) .FC 1 (FCz) .FC £ (FC1,FC3,FC5);C
£ (C2,C4,C6) .C H1(Cz) .C £(C1,C3,C5);CP £
(CP2,CP4,CP6) .CP /1 (CPz) .CP £ (CP1, CP3,
CP5);P £ (P2,P4,P6) P H (Pz) 1 P £ (P1,P3,
PS) . TET7 2200 M b, BROE B 4l 2R 8 25 i, R
Greenhouse — Geisser & 1F .,
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2026 4F DHERSHE 5514
K2 AAEREAXLETHMRBEERAMEFELBIARI(M £5D)
A FINEI ETHELHIAER
TS IR B (ms) E % BRI (ms)
)'S'S 0.68 £0. 15 2705.16 +420.18 0.88 +0.12 2301.61 +170.18
Y 0.55+0.11 2800. 52 +349.00 0.73 £0.09 2209. 03 +343. 34
Eh'a 0.50 0. 11 3072.61 +420.28 0.69 £0.09 2385.82 +343.33
& & 0.86 £0.12 2729.95 +671.45 0.88 £0.76 2017. 81 £339.02
3 4k G, N T M TE XA 45 B s, X
‘n

3.1 1THER

IR B L ) R T 2 A A fE 25 Z AN 3 N R
{H, DA IEff 258 R0 BN o PR AR 5 (3R 2) , X 3% A5 TR
T F L N RIS AT W 7 2550 T o

TEERR G AR ZE R 8% ,F(3,78) =
57.39,p <0.001,7,> =0.69, FJ5 4 & B, K &
BETXC(p <0.001) [F3C(p <0.001) 13K
(p <0.001) ;3¢ 3 F AL T 3C(p <0.001) Fl 3L
(p=0.001); CE A CAFATE B35 22 5%, p >
0.05, EFTHINRHEFWFE, F(3,78) =39.25,
p <0.001,7,> =0.60, = J5 % & 8, & & 1 3 3¢
B UF, WFE LT B SC(p < 0.001) FSC K (p <
0.001) ; SCIEIFIE SCAFEAE B % 22 5 ,p > 0. 055 B &
RSSO EAE 3 25 57 ,p > 0. 05,

R TR AFEFNESGRAERZ ETHE
RN, DEIIEA N AL, S HIA
TEAf 2 R AR &, 3 T 5 52PN IE 6 2R B AR o,
TTUh 7 225001 o 85 R W, AN () 2% 10 X 4 4 TE B 2%
S 3, F(3,103) =28.73,p <0.001,7,” =0. 46,

TER b A AR E R W%, F(3,78) =
3.21,p<0.05,7,” =0.11, HFHLE% LN, KX
FiE T (p<0.01) (EE (p <0.05) 53K (p <
0.05) ; A M LR EZS ,p>0.05, ETHIA
KM EFEE,F(3,78) =8.02,p <0.001,7,° =
0.24, Fjg ks & M, KK &8 ZFM T XX (p <
0.001) &3¢ (p =0.001) 53K (p <0.05) ; SCK
FART B SC, p <0.05; HoAlh 5% R 3 T8 18 3% 2% 5=,
p>0.05,

R3 BEXMXBERBREGELHETERNES
XANEHRI (M +SD)
) 55 2% B

EH R JZ B i (‘ms)
F&] ) 58 0.37 0. 12 3743.13 £889. 13
SCA ) 5 0.58 £0.21 2760. 43 £469. 03

22

PSR S S5 T 04 SCAS T 35 R P e D 3 4 R (3%
3T SRR . 45 R BN, SCAR N B OE A R 2
BT E R, F(1,26) =20.06,p <0.001,9,° =
0.44, SCAIN K Jz N B 5 AR F B R g, F (1,
26) =37.14,p <0.001,9,* =0.59,
3.2 MR

XoF AN ) S5 BT =X BT 175 1 i R~ B4 30 i 2 1 7 4
gt ARk 4, BIEKSIEEME 2 5E 3
PR o

®4 TEZAHRIFLH ERP I 1E(pv)

B 150 ~300ms 300 ~500ms 500 ~800ms
5SS 5.93+2.72 5.50£5.93  3.50 +0.92
A 2.16 =1.73 5.11+4.59  5.01 =0.41
EBS 3.23 £3.58 4.40 £5.43  5.31 +2.86
el 0.05 0. 70 1.08+2.55  3.03£1.13

3.5 ) Fz 3T ; FCz
X\, { ~/~Am' 'J 1 AL i A I\ 1
76 200 400 \600,_ 6 4007600

3.5 3.5 W'

7.0 70k

105 105

14t 14L

350 Cz -65 CPz
2\ WD 1
e 2001600 L .

35 ‘ 00, 400\\\600__ £

7.0 - S

105

14L

Y%
— XX
—XHE _35
_E)Z 1
- 3_5’> 400
B2 AEAEUEREZHEX LHNEEE
3.2.1 FHIHEIH 150 ~300ms B [E & O

Xt 2 BT 30 x R Bk > filg X 3k A7 5 42 4 Ty
ZEOPMT AR R, R IR E AN B, F(2,54) =



BARAME AF L RAEAE T SCE BV S RN 2k B ERP A IR

200ms 250ms 350ms 400ms

21.43,p <0.05,7," =0.44; 2 I X £ 500 A 2
¥ ,F(2.01,54.28) =7.85,p >0.05,7,> =0.26; [k
X 5w A % F (1.33,35.94) =3.842,p >
0.05,7,” =0.16, I =X 5 il X 52 5 AF T 2%,
F(2.55,68.91) =25.85,p =0.01,7,> =0.49; i X
FREER S HAE 2, F(2.26,60.98) =22.05,p <
0.05,n," =0.45; £ ML X 5L ER L HAEHA 8%,
F(2.55,68.91) =25.85,p >0.05,9,> =0.26, 53
A X R K = s EAE AN BE, F(2.21,
59.71) =15.92,p >0.05,7," =0.37, faj BN 43
Brids, AR Z2HIELAXLE F X (p <0.05) FC X
(p=0.05) W V¥ P e A 1 35 25 5 7E i X
Hh T 1) I8 I e /1, JE VR L SCORT SC BT, S ST 1 i
W o A, 7 At i X 1 8 0 I 25 S 5 T 454 i X )
IR MR AESCC(p =0.01) (B3 (p <0.01) FI 3]
(p<0.05) FABFEZR EERK IR FER
X g R T SCAE B A5 1 SO T AR A X
IR T AN [F] B #20E Bl, B R SCfE BN A X
GLIEYA
3.2.2 HIHEM 300 ~500ms K EEH O

SER R X RN B F(1.29,34.85) =
57.94,p <0.01,75,° =0.68; 2 HIE X F 8N A B
% ,F(1.69,45.71) =7.02,p >0.05,5,° =0.10;
BRERON AW %, F(1.37,37.01) =14.16,p >
0.05,n," =0.34, 2B 5 X 52 AR 2%,
F(2.24,60.45) =17.79,p <0.05,7,> =0.40; & 3
WA SR HEAAEHN AR E, F(2.35,63.34) =
8.02,p>0.05,n," =0.23; i X F1 £k 58 5 AEH A
% ,F(1.86,50.19) =15.89,p >0.05,5,” =0.37,
BEHE K XM BR =B s BE T OR B,
F(4.56,191.69) =2.31,p >0.05,75,> =0.26, fij#
BV A AT R, AR 2L AE F X (p <0.01)
SR A B 25 . SCOC Y N400 TE R B A LY

Pl SC A SC BT B N400 B /)N 7 HC Al fidi DX 0 38 1
eS¢, XEEZE AR, BAE UL )E | B SCE UfE
SN AR AR AE 35 25 5, SO AR B TR
3.2.3 #lEE5 500 ~800ms B 5 & O

SERT R M X ERON A 3 F(2.12,57.31) =
14.22,p >0.05,7n,> = 0.35; 2 Bk T30 A B #,
F(1.49,40.26) =1.66,p >0.05,7,> =0.09, £
B S5MX s EAEMNEE, F(1.73,46.87) =
2.72,p>0.05,7,% =0.09; & B JE X 5 2 Bk 22 04
AR, F(2.59,69.87) =1.63,p >0.05,79,° =
0. 06 ; fixi X F12f 3k 52 HAEHIA L, F(2.58,69.57) =
6.57,p>0.05,n," =0.20, 5B X A0 Bk
SRR EAERAARN R 2, F(4.56,191.69) =2.31,p >
0.05,7," =0.13, X e 45 R, i I 6 135 2
SE T B SCE BN T,
4 g

ABEFE 52T SCE B R G By R IR T
AR IR TSR . AT M BUE Bon s
AT B SCE B AR G G R 2088 X
M), SCAS I 45 F B 5 2 T e A R s
7R, 7E 150 ~300ms , [ SCHF AT R 9038 SO T, B
AR SN AR X 3 2212 5 72 300 ~ 500ms , HIH % &
S8 8 AB AR R 1938 SUME BB A HHRA — e MEE
4.1 BEXEEMNIREEERM

1R 52k B, S SR R I 22, ix 5 A
FH GBI FEANTR] o ASBIF 5 3 SO RT 1R 36 30 0 35 4 1 R
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The Processing of Text-graphic Information Knowledge Integration
of College Students: Evidence from ERP

ZHAO Xiaomei ZHAO Xinrui WANG Keke
(College of Education, Hebei Normal University, Shijiazhuang 050024 )

Abstract ; This study utilized an adapted graphic presentation paradigm to investigate the performance of two sepa-
rate yet related knowledge integrations involving graphic and text information, and the theoretical basis was further
clarified. The investigation involved conducting behavioral experiments and ERP technology. The findings reveal
the following: (1) The form of information presentation influences knowledge integration. Whether it pertains to ac-
curacy rate or response time, the performance of integrating graphic-text and text-graphic is inferior to that of text-
text and graphic- graphic integration. Moreover, the integration performance of text-based tests surpasses that of
graphic-based tests; (2) The knowledge integration of graphic and text information occurs within the time frame of
300 to 500ms. Notably, there exist significant differences in the N400 amplitudes induced by various presentation
forms. The N400 induced by text-text integration is the largest, followed by graphic-text integration and text-graphic
integration. The research results presented above demonstrate the impact of information presentation on knowledge
integration. It is observed that the inclusion of graphics does not promote the integration of graphic and text informa-
tion. This study offers valuable insights into the process of knowledge integration between graphic and text informa-
tion, and provides experimental evidence that supports the cognitive theory of multimedia learnings perspective on
the integration of graphic and text information.

Key words: knowledge integration; text-graphic information; multimedia learning; college students
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