B2 2017, Vol. 49, No.8, 1022-1030
Acta Psychologica Sinica DOI: 10.3724/SP.J.1041.2017.01022

MEERI TIEIRIZINGEB Y RNET

NS | Ep = 2 a2
RAME S BEATS EMEE
(LI R FHIE SRR S AR E; A TE S S SR A T8 0802 155 R R AIHE L,
BN 221009) CAERGIRE K FOH2ERE, TN 510631)

 OE OAPIRBR TR LA X TARICAC N T RO R . SR ARSI 5e3t, LA SE Ry
WXL n-back 1FA TARCAZINZRAE S5, XIUIZRALIEAT 30— A B9 2 BB IR AR T B B AT 55 047
W5 o 25 5 BRI 42 o 4 ) R AR ) K S A S 28 45 ) DM =22 ) 16 S 257 A T T e 2 3t AR T 7R I i
HILEA A BE R R, B TARCIZ IR THE B A (R A b B s BRI 2 A G 3
TR A s b FRATIE & BRI ) FELOKF I T AR N GRx AR KRS, BT
VEACAZ N ZREE T I B R, I AR i (R, X TR e i (AR g HE K85 w8 B AR, T AR ICAZ YN ZRxt
TR T UGE RCR R . AR T FEL K- | TARCAZ I ZR i T 2 p SR BRUE [ 2 o 1 (A g ol
o X —Z R R WA S IR AR Ty S LK BT LI TARTCAZ N ZRx i A 1K a4 o

XERE  TARCICING WARE 1 DRES, ITRAUY

S Bs42
1 ﬁﬁé B35 4T- 55 5 F R AT 55 (Westerberg & Klingberg,
= 2007)F1 n-back TAEiC1Z4T55 (Jaeggi, Buschkuehl,
B RN D RRIE 2 — o AXT AR 22 56 Jonides, & Perring, 2008; Jaeggi et al., 2010)5%,

RIS Ty, AR J1(fluid intelligence)il % F TAE QA2 5 W AR B 1 Z 8] AH OC BE %8¢ /& (Engle,
FRAMAR R AR B 124 > R v [ B AG RE 1, g Tuholski, Laughlin, & Conway, 1999), A/DHF5%iE
HEE, PUNEIE R RS (Cattell, 1963)c —fINTy, W i TARICIC Nk 48 THin A8 ) 0F BUAS T e 1
R TIPS T Re R, & f 2 RS ROR S Fln, 7EIEH @ RPOAH A T, Jaeggi A K
AT 2 i = (Baltes, Staudinger, & Lindenberger, R WAL %5 n-back TAEICAIAE S5 #4114, GER
1999; Cattell, 1963; Gray & Thompson, 2004), {Hfx  ZHREAMAFIAE J17KF-(Jaeggi et al., 2008, 2010);
TS A B, A A KT RE A O A AR Y TAEIEIZ A R L i T B4 i U 2t e g i AR
TIKFEGEZHE S, 2014; X5, JE{2k, 2010; #X 2%, F17K3F-(Dahlin, Nyberg, Bickman, & Neely, 2008; Li
F—5F, X1F+E, {3k, 2011; Au et al, 2015; et al.,, 2008; Rudebeck, Bor, Ormond, O’Reilly, &
Buschkuehl & Jaeggi, 2010). Lee, 2012), 7ERFIRARE 1, WA — RIIBFFEIESE T
25 3 K 36 R AT KA D I AT 55 A A RO VEICAZ I 2 g 4 T 10 2 e g 22 20 i i B8 3 1)t AR
H5¥% R(Lee, Lu, & Ko, 2007). & ikK I (Turley- B 717K (Holmes et al., 2010; Klingberg et al., 2002,
Ames & Whitfield, 2003), $05) L5 . B 2005),
JEAESS . PR IHE 55 (Klingberg, Forssberg, & SRR A A 5T & I 25K RE A AR = T
Westerberg, 2002). Mot %s 0] TAEICIZAE S5 . B+ R% 717K F-(Owen et al., 2010; Shipstead, Redick, &
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Engle, 2012), 1 i b i A —F0) vl e i R AR 22
SRR TYNGIEBAOR . AU E AR
I U= RN S R SR S R S DT YN U & ]
[6]75 5% (Shipstead et al., 2012), Buitenweg, Murre £l
Ridderinkhof (2012) Wik, WFFEH N %I A
225, JUHZWF R AR ) BLL KP4
I RBCRA TR o Y 25 284 22 S5 2 m] 52 el oA 40
YIGRCR R E 2 =28, — R R ARG IR
FEAR XA AR ki 235 4 B 2D RE 110 B LK P R A7 0
AR DAy SR Hii T 98 i s A DAl K 7T 28 v Xt )|
GRS o BN, 78 DL AR AR S i i A8
NI T 2 B, DIRRHRES . KM ot 5 B M 1
BLK BB, Hrh D) RRER S B4 KT
BAR B ARTE B S 19 PEAL b 20 3R (Yin et al.,
2014), i R AA 11 5T 235 g e 42 AP v 10 S M4 H:
YIRIE RO GERERT A 4 (Wolf et al., 2014), 1
I KRB, 75 AR U R mi s 0 SOHR AR o 25
MR, H B AR Sl A i 4k 152 AE 1Y 303 B (Erickson
et al., 2010), YIZRHIJE T 7558 SRk 1915
SRS, HAEARIG TAEICIZ B sy 5 d
# K (Nikolaidis, Voss, Lee, Vo, & Kramer, 2014), X
S ZE S, P2 AT S AR 2 S5 5 e 21 )1 25 R0
ERACR . R X RIS E R BN BA
PR, T ORAEA R SE kU, H X LA AR
G IRAR A, # N T T8 eI %507
ZAA A RHE

J5 PRI B % BRAMARAT Ry 22 S Xl 2
TR, —2R2E 5N RSt 4 T I 1Y
o, AR E KR A TE TARICICN AT 55 Bl
BLEE T LB A REAE AR T3 K7 B ARAS RS 2K
¥ (Jaeggi, Buschkuehl, Jonides, & Shah, 2011), t445
WFIE & I TAE LN GRS i) £ 8 5 L B I AR
J13E B L B IE AR O (G2 AR, 2014; B E SR,
2011) 03X 245 X BN SR B 7ok 1 AR i
MRV BAEEE L AO5EE N, T4
AR 0BG . IR L] REAFTE 22 5%, A
MY ZREH B G2 THA 0 58 A2 IR ok 1),
A fE S 32 3% 280 BR 1A A 3R 1y 520 4t B (Boot,
Simons, Stothart, & Stutts, 2013), % &2 I R4 9k
WREEZ THIE SR AR BE, MRS BB 0% T 4 Hh sk e 41
(TR A 72 B 1 T4, PRI sk JLIBUAI 5 it 2 B ) Il 5
P& T8 5 1T RS R i 2 ] Y O [ e R SC R IA
M SR AR ICAZ I G RE 0% 1T 8 2 ) e b i 0L
Mo MG —JRF ZUNGRAT AR 22 S X R 1Y

=W, WA W57 & (Jaeggi, Buschkuehl, Shah, &
Jonides, 2014)% 8, TAEICZ A R e E T
P2 ] 4 PRAS 43, 3X B B8 %00 AN 32 TN 15 oK
(need for cognition) 5N, T2 32 B I Zr i &
ARV SRS o B, AR ) RRAS B U i
TR FE I B T AS RE B8 B AR AE AL 2 TR 4 38 | 1Y
BEEE R,

Bz, AR R LA 22 5 XTI 24T
AR, EXF TR 22 S e A 5 e BA HII 2Rt
AR 1SS — R, B TR RA E R
e, A B i — DGR AR ) R 2K 22 5 4
faf e TAEICAZ N GRATR J1 KV B8 13, I,
AT TR HE 55 10 K7 A ek B AL 0 )1 2k 4 A AR
WA wI A, RH BT I —DH @A 5 K,
BRINGL 25 7380 IBUES n-back TAEICIZYIZE,
FRUR 42 ) 2 7 () 5 P[] ARORR R e el o 5
0 SR ) i SCH M A LN 4625 AR T K SR
TAEICIC R AR A 3R, IR 22k 20
I 24 B 2 IR AL RN, BRI ZRE I I 2 Al
RAIOES b /3 =) VAT SN R - L X

N T k2 SR AR ) B AR 2
SR TAEICAZ IR AR 1K i R8s, A
WEFE R P 19 8800 70 B 5 vk Ol S8 B, (RN 2%, oK
T, 2005) K0 1 AR ) FLOKFE 5 TR A2
SRR T 1 1Y 28 FLIGUR A BE A% 500 AR R ) KT 2L
Al o WURGARE ) HEL KPR 22 5 RE A 52 1 5]
TAECAZ IR AR T2, IS AAETE 5 734
SRR DR NS AN & R REE S g P
K-, TS RS, TR T rh AT
AR S LK 5 TARICAZ I 2R T i 1 28
H IR BN T R, T X A AR i A B 23 A
W7 R, PR e A o] DLt — 25 25 221 220 ) ik
1) TAEICAZ I G T T AR g 7K P el H 2
B A AE DG o PR R IR 20 9 BT A 942 32 1 AR R] A
SEU AL TR, RERS A M HEBR VI ZR N AN R TS R 1Y
TR . #E—2H, T ARSI 4 T 1 58
IR RN, R TAEEI NG TS
TR Ty BGE A Z RIAFTEIE AR, #REiE— 20 34
TAECAZINGRAR B 1] LG i AR 1 AR % o

2 ik
2.1 #ik

Bl 44 AR AECRE 21 %4, LA 23
), BEOLES AT 23 BE 3 U ZR 2 AR 2 i 4 I &
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W 4 22 54 fIEIR T, BRI 19 A8
B2y, YIRA 21 A9 F 12 &), KRR E
18~21 % Z[H], P41 19.7 %, trifi2E 091,
PILHATE B (o = 0.43, p = 0.8 D) A4 22
S (1(38) = 0.02, p = 0.98), Bk WA FITF, JoIKIAK
PRI BOKS # RS, AL B IEAL DB . ki A
BZ 598, CRZAHAEE T HERER, L5
Z 5 ARAF— U
22 NEESENRESERF
221 XES n-back 1£55

5 HT S PP AR SC I i RE . o, W
0G5 TP AT — AT, I GE T R R
A 8 M ESKENLE S S I — AL BRI 7 B,
LB 500 ms, FFE— {07 ] 3 5L B ] i)
B% 2500 ms; 5 35 (] Aof 2 0 A A A 3 ok E AL
& B BT A, AR 26 ADULE R
T RE . WA S5 2 AT BT Y I
CELAEASE E RR5 W 5 J0 2 5 S UL ETSS o M
{1 I V3 (A 5 S T 033 5 T S O PSS . 4n n=2
Bk, DU) b Y i S e i T B — A7 R
EEICHS Y n o= 3 B, R R Y H R
B T TF R 9 7 P SRR T DC T, AR S
001 SR DG P D) e Bl Sz IO (37 B D fic FH 22 P AR e 4
A, FEUCECH A F B L), AUCHE
ArpgE, A (block)fl$E 20+n AR,

FEAAESS Y, AR5 MERE B n K0CE 093G I ity 1S
o n BB AR AR AR Bl AT 55 58 B e BRI 7,
B — I 2 R AR ) SR S AT A e, 24
BRI ST=80% T, n Z3HIMN 1, PLAS 24 gt
TGS, BT RS RMERE, i5aksess 117, mi<
50%H, n 23U A 1, RS 5 e 1 ik B AP
Ao, PR N ERRAR—GOMERE, T AREE55 )7
HATHE R FEARAS W50 L) 2-back 1155 FF 4k
TR — RINGRL 25 505, G146 20 gL,
222 InXCEREEENIE

AW 5T R F 28 AU 5 D3 K 2 5K TR 48 RN 1 %
(1985& 1T, & FHAF IRV IR 98 . 56 xF A2 304k
Pl 5 18 5 FR W A B SCAr AE HE PR U 55 (Raven’s
Standard Progressive Matrices), X #{i a0 AA%E 5
ACE AT . 20056 S R SO, BRI
HATEIE S, B £ 156 25 58 vh ikt 3 3 4 1
R AR R AR i — i e S A B B Ao 7R
R, TEARYE A . JSIE] L A A )
AT N, I Al A % . NN AL B,

C. D. E A INES, MEEMKRRIE I, A2 D 55
A 12 ATH, M REAR UGN S S 50 58
SRR NETAE G AT, 24 B — e AR e 15
IEFF TR R AR 53 o (AR T ke Sl I 2 5 e iy
B B AH FEAI H, A 250 2 0 56 53-8 A7
g T AL, LA KRR sk 20 25 > 0 i 4. F
T 1 AL BArs = 80 B D, E 4
56 v R A T H D & C g6 PR 6 N0 H R A A
B H RS 6 DU H A EE H, et 30 3 P
g T AL B - A B A D, E 4
6 v A 25 B0 5 LK C g6 R 6 N3 AP 4
B | AR 6 A3 H Py AR Bm H, 3t 30 00,
223 ZWmEE

IR 2 55 RO 42 i) 28 foff P 3t SO o i 2000 5652
SEATINES T AT HEZR IS, BEJS A2, 7Eik
W, MR AT n-back (55145, WK B
— Ay 5 REFEFTIIZ, Hay 2 RIRE, BRIIZ
2974 25 43k, IR EE 4 J; i R 4 ) 2 i
20 ERME I SCIHH 32 I 171 285 ] A (4an <375 FH 3 A~ gk 1)
MRS B R SCERE Y ENA), BRI BEIT 4G 5 0
PR — ks, I ekl gk s 8% 0y, K
by JE AR 40 A () 45 5 ISR PR — B Y25
WIEE AT, BRIV S SO oA B 56717 0 56 11
HEATJE I
23 B

AR IS REAS ¢ R BB A T 7 2 i e A
BRLOKPRA REES . HEETECICIN
XPTARE 1S, FRATCT 20415 <2 (N 55
BB 7 22 50 B o JF il — 2 AT B 58 T AR T
T IR 22 5 X TAEICAZ U 2R3 78 2 I AR
JIsZ e, R R T RN A 6 R Y (T I A
2005) % AR T B LK 5 TAEICIZ I 248 T
St A0 AT AR B A P S A AR O B e . S 2Pl
AR S 328K . TAEICIZ IR T A
A b, SR BRI A 0 22 BRI, XA
YCEAE AT AT . B TAEICAZ N 2R T 2 2
DA A 2 A e BB A6 Ay b s i I AR B 6k T AR A2
I
3 %k

SRR E7¥4s R an ik antl| EZRing i B | R ]| E48
114 s B A Ak . 20t 20 KYINZE, IRl T
YEIEMZAE 55 G KRS T, PR 8 i s KT
n=4.86, trifE2EN 2.29, H b i i ok 0 s
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SFHIREKF- (n)
S = N W A~ W
= \
&
bl
b

12345678 91011121314151617181920
‘l//\

K1 Yk n-back 155U 2k ik 55

KA n = 8. TAEICAZUN SRR T - YME A 2.51,
brifE2E R 217,

VA2 49 37 R N 8 v i AR T KT L [
2. YNGR IR 5 )50 ) IE A2 (M + SD, T [R5 41
N 77.8% + 12.7%, 89.0% + 6.8%; FHL 34 i 40 HL 2k
SR IER R 98 80.5% + 10.9%, 81.4% +
11.2% M FEAS t K56 % 0P 20 B ) e AR Y
HFEL A (R EH ) JC W% 22 5+, t (38) = 0.73,
p=0.47. AT 2040 BRI AL/ R 2H ) =<2
B IpIA] s /5 ) Y B A T 22 00 A, AR K
PR, N ERON A, F o< 1; 056 E) =500 B
F,F(1,38)=37.92,p<0.01,n* = 0.50; £H 55
¥R s EAEF B3, F (1, 38) = 27.74, p < 0.01,
N’ = 0.42, dE—2B AT R PRRLN AT & B, U 2R
S I B IR 1K 5 SR LA L 3 R v T 3 42
i 11.3%, i 8.3%, JWHN 0 ~ 26.7%, p <
0.01); T AR AR 42 il 4L 4 3000 265 1) G . 35 25 S (p =
0.54).,

95 1

—_— » Esg
=5
90 1
g 85 | n.s.
-
¥
BN
£ 80 A
&
ES
75
70
IR AR R 2H
P2 T A I 3 ) D AR 3 7K S (i S o P
LSS ONRTES)

e RELONPRER . o p<0.0l; ns AR EESR.

AR AT W, TR TGRS AR 71 H
ZKF-(r =-0.87, p<0.001), TAEICIZINZRAET 5
(r = 0.91, p < 0.001)FHC W3, FIARSE J)FLL KT
5 TARICAZIN G T AW R (r = 0.49, p =

0.02) Bl J FEAT 0P8 RN 20 BT % 58 T AR ) 3k
AKX TAEICAC N Gk B R s, 45 5 WL 3%
1o i i IR 55 N (2005) 2 H 18 18 55 R A6 560 A2 P
MR F1 32 KM TE TARICAZ IR T2 (X)
FE AR 7 BB (Y) Z (R4 T 05 7R A 58, I
IR LA R B T g sk, TAR Azl
ZR¥T1 1k n-back 155 o T8 2 0 e K n B 5 364k
BRI 22, SRR 7 el (8 o i AR g Jm Tl
LRIKF22MH . AR 1 HLIKEM) S TAEIEIZY
FipFmX)g ol SRAZZREIE T 256
— 2B K, TAECIZINGR T, %
(TR ) A A B R R (B iR B R B 0.61,
t = 3.46, p < 0.01), 1iFMAE S ILLK ML,
ok (A A m (bR ik e 53 &2 50 -0.35, t = 2.01,
p = 0.06); 55 )2 EIHEM, TAEICIZIIZR3ET
T (X)) < It AR 7 HE L K- (M) R Rl se 53500 PR AZ
A 5 E TTERV(ARY = 0.034, AF = 5.07, p < 0.05, Hpifi
FLIEIH R B 0.22, t = 2.25, p = 0.038), [AHFHifA
B LK (bR AL R1E R ECh—0.36, t = 2.29,
p = 0.04)F TAEICIZINZREE T (hr Ak [ 15 R 5L
072, t=4.34, p < 0.001) 8] T84 i 3%, He
H 28 T I (]S RGN b 2 3R A AR R T SRR T
B, TAEICAZ N G0 WA 77 503 B 30ROk
(L 3) FARE F IR TAEICIZ N R4 TH
i NP IR T AR ) e

R 1 BEE NKFM)BIE TS

R 5] )= 5 R R 784k
B4 Y=0.61X-0.35M 0.836
T Y=0.72X-0.36M+0.22XM 0.867 0.034"

e "FR p < 0.05, X Fon TAECIZIIZRIRTH&, M FoR
VAR S I, Y RN s {E, K438 R B RR
VEIAEIEES /8
4 e

AT H IR TAEICICIN 2R fE & 52 T
WA J1KF, USRS ) Rk =BT T
TARCIZINGRRERBRCR . it —AH Bk, X
{155 TARICAZ NG5 8 2 4R T 1T U1 R 4 gl il ) A4
BN, TAECACINGREE TR R, AR A
JIKFRIR B 2 o R R B, AR ) K
A A 22 S 2 T AR AC I R R AR )
IR YRR o X BB G5 Ny ot — 20 B A R I 2k
A A 22 AR TR T 2R R

SRR H, YN ZR eI R i ik
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VAR ke

T T
—60 -40 20 0 20 40
AL H IR

B3 ISR Bt R ) ZELCE A TARICAZ I 8
T8 rp S LI AR S (L D A DG B,
Pl FEFE T AR 01 LA R T AR A2 25
RTHRPIIIN ARG, P RS BT R 1 =5 Tl
T TSR E R EL I R EC 0.22, p =
0.038),

BRI X — 2551 53 W F AN [F] AR
WCAZIIZRAT: 55 BE XA () B A O A0 50 45 SR AH — 28,
B UE 9238 2 TAR IS I 2R 0 52 e A% 52 T+ A
TARE 1) RIMGE B4, 2014; Dahlin et al., 2008;
Holmes et al., 2010; Jaeggi et al., 2008, 2010;
Klingberg et al., 2002, 2005; Li et al., 2008), {H 1571
B, 5L —BGZHE S, 2014; BES,
2011), AHFFE & BLTAEICAZ Y Ghfi Th ot iR =i
R AR B g, T HLX PR G R AR
il 1 AR 3 B KT AT AR 2 (L 1R 43 T
I3)o X —GERARGF M S A TABFR R, RO AK
B RBGEE =R T TARCICINGAR &, ik HAb 4
() 22 St R B TR o PR DA 7RI R RR AR 42 il
20 b T EAT B INGRAT: 55 O A TR], 7T R 25 T 2H
TE S 95 AT 3 B v s R AN W) 1Y 3l B AT 29
(Boot et al., 2013), WA WFFEH & H N 1% 25 % R4
I ZRZE B HEAR R AN 2R AT 55, EAE X PR e o
R B A S i 11 5 48 BE (Shipstead et al., 2012), {H&
F T X U5 A 7 A O B2 /N VA kA 1 7 %o
HRZH Bl il AT5 9K T B 55 U1 R 2H L BAS [ g o L 20
SO B LI 25 R AN AT SR AR AR il 2H =2
[ A L, TEVIZRAE N AN [l gl ik =2 [ AT AN,
TSR E AL B 58— AR, AN R B T AR
IR TH 1 19 K/ 5 3B RS RO 1Y w8 I A7 7E 1 AR
K, DWHE SELr i HEBR b 3RO B B A T 7R 5 W) DA T
SR TARCAZIN GRS AR A bR i — ik .

A% 25 B WLEE B TAEICAZ I3 iR AR T
IR IR P RES2 B 2 I R AU 2R . 5,

AR TAEICAC AR R J7 00 5633 W5 AT 55 B L 25
SEARK, (H PG A7 7E— LA L B A I sk 78 A
TEAF YN ZRA0 RE A 7% 2N R ARE 1K kss L. 1)
WA WEFE S, P A 25 B AT FR 13X — 431,
X —FRAEBE T LUABLAE TAEICIZ) B B, TP
R0 A HE A7 4 B 55 B A B AR R (5 B 8
(Halford, Cowan, & Andrews, 2007), Carpenter, Just
F1 Shell (1990)$2 H A A TE Sty SCHEY J7100 56 () 22 5
ffy S AT LA BRI AT TR b 52 0 Z H B fig 7 LA K T
YRtz ot Z 8 Hbr¥E T Re 1 o AWF5R PTG
XUTS5 n-back 1T 55 IE 47 ¥ L 2 EHATIN T #2, 6
FEMTC R . WA YRR . R R E PN
% . EHNCICH S B R IE % (Jaeggi et al., 2008;
Owen, McMillan, Laird, & Bullmore, 2005), X,
B TAEIC A B 2 NG 5158 T 1T, i
TE 56 B B SCHE RN 55 i g 6% 5T A R PR A7 1R S L
SEAHEIL AT o 53—l REZ R TAEIE2 U 45
B A R A Fl T B, TR T T AN AR A
TERRREST, AR B AR S A T4 R S A R Y
FLAl (Gray, Chabris, & Braver, 2003; Halford et al.,
2007; Kane et al., 2004), i TAEICIZINGRIET T
BRI AR T3 K

HIK, Klingberg 5 Holmes FJ— R FNWFFEIN Nl
B N L SR I 2R 3 B 8 AN/ & T
VEICAZ N 2380 R B 8% A 50T 7 31 HABAT: 55 R B
A~ 2 A & (Holmes, Gathercole, & Dunning, 2009;
Klingber et al., 2002, 2005), 7E4% 3C H 1 2% 2 48 A
v figik B i e KB TARICAC A 5 o A TARICIZ
M2 RGEHA —E RSN, YANTEE YRR
TN, JREASTE EE5% ) A AR I8 B 04 7 28 B AT LAAH
X5 Ty Mk 3] o A s A 10030 e R 1 3 Yy =
NSk, AN Wb 55T i K TR BN T S 48 T 1 e K
gk, RIHENME. ESTENE, MEE A&
AR —F 207, 2 m k| R T4
W AT AE o A WF 5T X R AR il 2 R T M
1 A AT N 2R, 45 R0 B R AR AR )
I R T (Jaeggi et al., 2014), 38 W Il 2k
XU R 1 KR4 T, AT e AR R R I 2k 1
(Jaeggi et al., 2008), >4 ki BE A% 1 L K & TAEICAZ
YNk, AR BRI R SR T, 4 n 1Y
ALK T 2 B (Jaeggi et al., 2014), NJEE 25, R H
ERRUN o AR T34 TAE IS 2 2R gt Tt
O 2,51, Ak, X TAEICZ A = 3R v,
K TAEIRCAZ 5 AR J7 0 55 4% 55 2 AT AH LAY SE AR
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AR, JE TAEICIZUNZRRENS T8 2 AR 1K
PRI EEHRE,

AT & AR AR E J) FE LA T R
R TR BGE . 5, R RE M SR I TR
T LA BARE AR Il B R . 75 248 i
JE, BORIMAARE ) B SRR I ME R 2
B S AH O, HSEBR b A 93U I 5 B2 Al L i
R T AR BAT R, XA AR 56 HUR Ul A
B RLOKP AR WA e R . Kk, R
B ICHT D58 WA R I LA J1 KX E R 52
Wi (Jaeggi et al., 2014), {HAHFFE & BURAARE )34k
KA 5 AR TAE 2 58 T 1 AH BAE FH 52
TR TR . BAAORUL, S8 42 B ST R
B, PR ER B A HAE 5 e 3 T 3T RS 0N
R 26 5 1 KSR TAE A2 4 T 1 2 0] 1) 3
FUBRTC, B ol it sy o i, an i~k
FELA TR, i H I TARICAZ I 2R il
By, B2 G E RS . T AR 1K
() S0 T e 32 B AR ) B AKF- L TARIC Azl
SRR T O AR, X —Z5 YR T 2T
St & B TAEICAZ I 2 i S B2 T+ 5 32 B 2000 &2 1E
MIERLE ROZRSE, 2014; BHFESE, 2011), K
AR 1A RTINS BN . XS
Shipstead &5 A B s —2, BIANAIRE )1 HA K
5t 2 ] AR T BB N AT B T ARG A2 ) 2k 3R
75 (Shipstead et al., 2012),

TXFNAT Ry 7K B A 22 5 5% 3 A% 118 31 35 R0
A RESZ B Kl D e 5 25 F0 i 52 e o ) T B 3l i T 4y
Br & IR TR 22 53 5 KA 5 #8) 25 S 40 6 RN
A 0.24 (Pietschnig, Penke, Wicherts, Zeiler, &
Voracek, 2015), fij 56 5 iF 57t & B0k 28 1) K i 2

BEHK 25 3R ¥ (Kundu, Sutterer, Emrich, & Postle, 2013;

Yin et al., 2014)55 [ J5i £ 4 25 ¥4 5¢ 3P (Wolf et al.,
2014) e T Bt 5 A1 2R AT RS R0OR . T B4
(o, X segh R ROk [ X IF S, ok
ok B 5T T DAk — 25 25 5% L 3R 757 47 40 3 42 i
5K S5O REXHE R R, TRALTRATTXT LR . Ak
22 A N F AR T TAR A2 I ZRaE B 35UR 1 98 4
PUHRIAIAIR . BeAh, LIAA BF 95 % 52 T 2R A 400
FRARAE 22 5 06 TARICAZ IRt B R0 2 M o Eb 4
Jaeggi S5 N(2014)F 52 TINFITG R . AT Tyl
SR 1 55 D R N (A 52 ) 45 3 R B
PR SRV 2k B AT R 850N TG b 5 5, XA g e
7 0] DL WA 1 AT A B, R T AR WL

AR A S N T TR
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The baseline fluid intelligence modulated the transfer effect
from working memory to fluid intelligence
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Abstract

While some previous studies have found significant transfer effect from working memory to fluid
intelligence, other studies have failed. The discrepancy may due to individual difference. One type of individual
differences is the working memory training improvement. It was found that, transfer effect was found only in
subjects who showed significant training improvement. Another type of individual differences is the cognitive
ability at baseline, such as baseline fluid intelligence. It remains unclear how such individual differences
modulate transfer effect in working memory training. Specifically, the aim of the present study was to
investigate how the individual fluid intelligence at baseline modulates the working memory transfer effect.

In total, 40 college students were recruited and randomly assigned into active control group (N = 19, 8 males/
11 females) and training group (N = 21, 9 males /12 females). The training group was asked to complete a dual
n-back task. The participants were asked to perform the training 25 minutes a day, 5 days per week in four weeks.
The dual n-back task was computerized, in which participants were required to determine if the stimulus position
and voice in the current trial were the same as that in the previous n-1 trial. The n was adaptively changed
according to the participants’ performances. Meanwhile, the active control group received a scientific knowledge
reading training. To make sure the participants’ engaged in the task, the reading material was different for each
time. The training time setting in the active control group was the same as that in the training group. All
participants were tested by the Raven’s Standard Progressive Matrices (RSPM) before and after the training. In
order to avoid the impact of repeated measures, the RSPM were divided into two parallel tests and were
counterbalanced across groups and test sessions.

The training group showed significant improvement in the dual n-back task, with an average maximum n =
4.86 and mean improved n = 2.51 after 20 days training. In addition, the results have revealed three key findings.
First, we found significant group by test session interaction. Specifically, while the RSPM scores were
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comparable across test sessions in the active control group, the score of RSPM was significantly improved in the
post-test than the baseline in the training group. Secondly, to reveal the potential interaction between baseline
intelligence and training score improvement on the transfer effect, comparison of moderators was performed by
using hierarchy regression. The results revealed that, intelligence improvement was positively correlated with
working memory training improvement and negatively correlated with baseline intelligence performance.
Additionally, the interaction term of training improvement and baseline intelligence performance positively
correlated with intelligence gain. The interaction suggests that, a person can gain the best if he/she showed
highest baseline intelligence performance and highest working memory training improvement.

In summary, the current study confirmed that working memory training can improve fluid intelligence.
More importantly, the results demonstrated that individual difference, i.e. the baseline level of the fluid
intelligence in the current project, has modulated the transfer effect from working memory training to fluid
intelligence. The results thus suggested that, future studies should pay more attention on individual difference, to
reveal the trainability or transfer gain variance across participants.

Key words working memory training; fluid intelligence; individual difference; transfer effect



