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Abstract

Working memory refers to a multifaceted, limited-resource cognitive system involved in goal-
oriented activities. Existing studies have verified that n-back training can enhance the neural
network behind working memory and improve the efficiency of neural activities, which could re-
sult in improvements in various cognitive functions. This review first introduces the widely-used
n-back training paradigm, sorts out the influence of n-back training on behavior from three as-
pects of fluid intelligence, attention and executive function, summarizes the influence of n-back
training on brain from two aspects of brain structure and neural activity, and summarizes the me-
dium and long-term sustained effects of training. Finally, the future improvement direction is
prospected.
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1. 51§

TAEIE1Z(working memory, WM)ZFETE LA H AR T M NS SIH BTiS — AN 2 5. A IR ZE YR
IWFI RS, 5 AEHHUE B RHERLRE /) A H AR AH GG B BRI E R B I & VI . BB Z W c
LRI E T8 MU ZRAT DA 3R WM 5 J5 A X2, SRS ETEBIREE, I AT RE ™ A0 % FiA Fn A D fe
AR B . B 23 AEBREEEINN TR WM 2, B MBI G BB T EER A =
TEIZ AT 2RI =, RIS MR8 245 BRI S ZA R IR & e RCR I Fe s 1] (H21X B A
FIVIAT 55 FE 4 ML ZS (8] WM AT 551 3 A58 WM AT, a5 a7 DL il 520 2870 1 S04 45 SE IR
ISR, 4 50 S bR AR (B R B 2 S

N-back JE3H LT WM IIZRITF 72 [2] [3]. #E n-back AE55 A, DAZ0HH & 24 /T £ ILIYM 5 2 80 n KA
TR RS 75 A (R BRAN R, AT 55 B HE BE A WM I EERBEAE n B98GN 5 (%4, 1-, 2-, 3-back). N-back
PR AE NN GRAR NS T HAR S 22 50 52 S ARSI SR B AT B8 G4/ E 1, PRI S8 A sz I NS
o Bt TR JI T AE AT /N o FF HL, n-back /E A WM AE45 B 75 X% WM A 28 DR IR AR R, B ER
B ARAR A [R] A 55 FUE S 5 A5 B AT IR AR E . X5 2 A 55 8 I JE o0 1045 B AT 2 i 4ot LA
BEIE SR

I AESRAR Z 5038 %) n-back YIZRIEAT T VPE/RIGHT ST, & Q1A A n-back 22 s PIZRBCR IFEM . FEA
[FA KN T Re U R I SRR . 54T 25 Ya U PSR FH A 48 5248 2 B ARG A 22 S5 4 5 K i vt 2 1R A2 4k
AT TR [4]-[10]0 BT RA SR T B 7T AT n-back YIZRES SIZRBEROANATT TS
P Z AR BT S THE, ARkl 77 i T e 2.

2. N-Back JIZ&ER

TEL I n-back (55, S EI— RIEE, #AH E e B MR T 5205 o Mok
LIRS, 5 2R R IR F 0 n AN BT RN B Ar(target), — RVIENE 5 400
TG IE A JFeAt A7 TR AR 9 23 Do (lure BY, diistractor) [117. K22 H00E 78 35 A0 WIS R 51 4» 0o 5 B
FRHEATIRYT, AA BT FEHT 98 n-back Y125 Ture BLATI X 252805 (G B2 4% ) R [12]

n-back 1E NIIZRAE 5545 B (single) n-back. X{(dual) n-back LA K =(triple) n-back, 1FANHIIIZAES
TEWF AR BN R BT FR . 7E 5 — n-back (55, AR TEFRE— R — 2R MRIE0, i
T\ B n-back LA 23[R B (visuospatial) n-back, Tfi7EX n-back 55+, A# i EN 2IMH A KEA
() R 30 PR RIAT b e AL ) 2 A S UL R A ) (] B 52 3O 5 338 2]«

NT ReNE oK R B — N B AT N SR, NI 2 SR 3 B 1 (adaptive) BT >R
FR A A AR R I KR B B b V8 AT 25 M 8 DAGR 2 AR FF— 2 ik v, I rbd VS B e o ade A Al
FH AR A A R A O AT AT 25 M FE VR B2 AU [ 2]« B2 T SR BN J LA n-back YIZRHT 50 H 48 HELAIA
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[ (AT 55 i (U TR 2 20 R 5 I 1 D Y E AT VE 4R A 41

TEMZ n-back VZAT 5 8 FH 55 2 102 W n-back (55 B501H([2] [12]. EXAMESH, DA 3 s — ANl
TP P 2 Ak R e 2 I SR ORI S, W RIROR: R AN R 3t U AR, R R
P 5 5 v ER IE 7 AR R I M 1 2 TR 7 B (— )\l ) 2 e » R A 3 ) s 310 BB 79 A S0t 2 i 2 B ol
WO S S5 5 o ASETHIL R 8GR —BOX AT RS, R T e AN RO
A — BRI T IR B S B . AN IR B (session) K2 25 430%f, 20 B (block)4L %, A block
A 20 +n MRK BA block HHART n A (RIS HE B 7K b AR ) SR BT o« an SRR AR = (e
wDT 3K, MR —A> block W nfEII—: WEREI FREENRZ T 5 MMAK), WTF—4> block H' n
E—; HABE A 0 AL ZM I B A R BT S A B, s —A
EEHPATIERE, HHE B TAES S HFARMRIBCL L n B2 AWBLR, B TSR e
(task-specific)HI SRS IR BA H LT 2 S 5. WZ T n-back YIZRXF &R ENThHE RS2 1 AF 7848
KH T X — IR [13] [14].

Bk 75 Jaeggi S5 N[2)fF 7€ & FEIMT S 01T, 3I0FF — SR 50 /8 FLBE R 04T 7738 B 00U f 1 2
bkl Salminen 56 A [ 745 F IR KL 5 Jaeggi [21FIRAT—35, {H2& M 2-back F4h, &A™ block 4 Z
TEPA R T #0521 90% M IE#f R A BEREN T — MM ACE, IR IEHRAKT 70%, I Z5RME S PR
— KPR ARHEEE Y 1-back), HAbAESS R INEE R T INZRAEEE I R FFAZE . Studer-Luethi A1 Meier [15]
DUDSK SO A 55 3 7 P RIS AT T AN TR BE A e, 1K HL— A session £ 20 4380344 15 4> block, [H]
FEREAS block A 20 + n AMRIK, BTl W SRR S5 IR ST 45 5, AHR SR T 3h &
M E SR T AR, 2 HILERLET 9 ANFTRERIZS A B, B 58 B— M R 15t 23 37 B HH I AE
FE LT ST n K, #5E 4. 8. 11 AN=Fh e Pk /N IALEF R (filed size). Q1R H
WEREUNT 3, M RAMKFIER, M 5E =1 block &, n K34 WAERXBCKT 5,
ML RS /N, = A block KRIBUR n 7K F#AK

A S LA AT 25 101X VI 250 58 5 M0 FRIBIE 72348 25 5K FH B — n-back AT 451 ot B 2H SRR B 2 1) 41
WIHTHTIA, F— n-back f£55 RGP EI—ANRIBR (L WEF n-back [16]). ANFEHF T8 A ) B —
n-back F55 )2 57 25 BAE T8 T A RIS RL, B Salminen 25 N[ 7] AN X R4 591 4 P B — 1) 55 38 (Ve
) n-back f£55MIALGE n-back 1F55, (HRHIME 2 [E— BRI, 2 LA ROk e iR s 45
25 AR AR 2R, Pergher 25 A [17115 F (1A B A B AR B A (b anSE R A 5
), Necka 55 N[18MEH K2 17 MULATEIE . [RIFER RATE S FIERIE, A 07048 FH B 5 5 7
BE[19], @EABFE M E N R — L [F & 7R (A0 “ate-eight”  “blue-blew”  “feel-fill” ) [16].
R AR L2 22 (N KN T RE TS 22 5, 384048 52— n-back {T45 FIHF 78 2 06 S B8 HH Ture A1 target F
e BEAT R B4 18] [20]o BR T 2 IURIBORECRE 25, 5 — n-back IZR5 X n-back I ZH I BRI 42
H—EMES, BT RAZE R IR 19]8051 block 1) IEM#[20], B.— n-back 23X} %4 block
A R BOEMRIE AR AT U, DA R 34T A 55 M BE () R B2 16] [18]

Bz A, A — T 7T g7 ) ) ) B 1] [ B (IS T R #8AF 55 3 B, Hb 4 Doumas 25 A (2009) H A
FHl 2-back Al 3-back FiFhfifur 25 1F, LB E 2500 ms. 2200 ms. 1800 ms. 1500 ms. 1200 ms DL & 1100
ms 7N FhIST 264 DA 6 At BE/K T, Heinzel 55 N[16]7EIRX R THISEA E3G I T 5 ff 5540, SEILT 7
AARFIHMERE KT K 1-3 £ 0-1 1-1 2-back =6 fif 544, TSI Fifi 5 #E FZ /KT 349k LA 500 ms FI 1] %
M 1500 ms 3 E] 500 ms; 7KF 4-6 f# 1 1- 2- 3-back = fifi &, ISIHKIHMAKF 4 FF4E M 1500 ms
RV K 7 HAE ] 2-1 3-. 4-back =Fh i KF, IS 1500 ms.
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3. N-Back JIIZ3H T AN

YERNENIN SR, B S AT o0 O i & AR AR N GRIAT 55 L= AR B AR 18] 3 4% (transfer) UM, - BIARRS T
WIGRAT AR SR I, HORAE I 205 BRI H A5 RILH g = T ] NI BT %, X 2 A
HINGAESHAMEMES G RSt A AA BT s (SR T 45 E IO, #
HINGAE S BA AR S5 1R S50 A 55 vh R B B R i it 7%

TEARZ NI, AR RS ) L R8 2 7E n-back YIZRAHICSCHR A ISR 2 1), K2 20wk 7e 448 A I 25
T S R B A B 55 (i SCHE R I 17 1) 75 B0 22 S FiaR Y Gk i AA R 0 BRI [ 6], B [ B A FH B SCAHE 3
W56 55 3 B 55 K 1Y) Bochumer Matrizen-Test (BOMAT) [2], M AhE A 1 [ B 7 & 4d FH 4 [ 2 7790 56
(leistungspruefsystem, LPS) ] KT 3¢ & 1Ml 5 (figural relations subset) [16]. Pergher 25 N[17] &K I AEZHE AN
AR NBEAR R S5 L T IR I B H , To 0 il R SCRFIX — 4521, {8 A 52— n-back 5 f# FI XL n-back
WG 3 2 5, IR R AN o B T 50 o B AT 25 A3 2 ) 5 SR (21, R BEHE AT 55 5 HARR
PRE & 7 PER A . (H2 Soveri 25 A\ [22]& B n-back Y ZRIEIARET 7 U8 1T A2 25 R 28 /)
TAEARNZRIS B n-back (55 H IR, bR FHMEIR o

T WM 5 RS 4K R, n-back YIZRAER RIFEIASZ 2] T T2 (IR T, VR M 254755 (attention
network task, ANT)FI TOVA % (test of variables of attention)# F T2 €+ AR TR RCE, (HEHE
TN R ZE NFR R I 7 R USRS 17], {5 7 S BE M (attention blink)(T 4575 &4 AN FIEH
GYN RN RER O S he e

PATTIREEZH WM Rl AT55 et DL A3 =A% 0T n-back 1155 3 295 K iUl 7 g
JIRNHIRE SR, X n-back HEEAT PR [RIEE AE B, I R BN U S5 AT FIAE 55 T 4 g
I GRe T IX—FRe e, BFRFENERE THATIIRE LA, TG EEA ' RH D aeE
INHIDIRE RN ZRIE 284k o W SERIE TR 8 RINA I 4 TG B n-back WZRJG, ZERRAT AERIER 11T
Fe 2 2 A B KR AR A5, b HILE AT THREFI N 3 (e.g., stroop, verbal fluency Fl digit symbol
substitution [16])FHKHIMESS . tEAh, TEFACAES PRI T IZRRCRKIER2[15]

SREFAELL EIRARK M AR Z A i 45 R TE, A5 n I 1B 78 97508 K B n-back Yl 2R
RADWAIER AR, Eetnxt 27 248 R R NZEAT 193 5 JA 3L 12 4> session X n-back YIIZk, (H2 %%
BTG FEAR SR WM. N 38 R B A 8 AT — s Re /7 19425, Thompson &8 A[23]tHA K IMIIZR G
WM BRAARE AE S R IAI$E R SR HEAT T R Kk 8h AIX n-back 1125 J5 W22 21 A HHE 45 2 B
(B i, AR RS I XUETE WM BT 55 5 I ZRAT 55 i BEARABA O], Wt 7038 4 FL R — T 255 e B
AR R RS SRS EMAE 1, Holmes SEA[19]81%F “ TARICIZINZAES 2B iu etk ? 7 it
1T TS, 4R EAE RIS EEE . X L #6) n-back IIZRRCRIEH T Hhik, 2T
AT FERIIZREE AT RO A Re LEAE T8 A TN AT AR 9l I 5 00 2 AN B AN SR 758 3o

4. N-Back I &34 K B BY 52 i

JRELENE DRSS NGRS Z AT, RE RS MAE R I EIC 2SR | & Z 1 B
AR . Brehmer 25 N[11RAZMNINGAES ST ZENSEAT G, BT ARG, BRI
B R TE BN A B SR R IE BB IN,  IX AR A AR A R I R, X — R R AR R T L
ENAEFENMES BN R MEILIRIT T SR R, — AN RN T AT R E 4L,
I N AZ A A A 2 G5 R AR 22 55 Bl AR A .

AL T, Kiper A1 Karbach [24 1% #7047 12 B K 480 min X n-back 1IlZk, DTI 53R

DOI: 10.12677/ass.2023.124215 1590 HEREERTE


https://doi.org/10.12677/ass.2023.124215

H #47

ANUZRA I T B FUETE AR, BRI R X B BUEE ) e B G, S s A L,
WIZRAAE AR AT A IO B3 R, IR A LT KA & RN, HIEmrEE
SINGRH RIAT NERI B R A G, A AR AR I 25 B A 408 1) kN [4]

PR TTIES)JT1H, 200 min A n-back RN WM AH S [X (3= B HT0 X 350) 7 42 1 52, e
HRG )7 B R TR )7 AT B J2 ARG 5z o 55 i DX s R P S 3 A6 ] AT RS
22 PP i U THT - X 3 A S M T _L /NI (left superior parietal lobule)F145 0 _E 2% [A] Ji5 0 (right  su-
pramarginal gyrus posterior)) S FIIE IIAH 3¢, B ARR Iy IE 6 2 A0 1 /5 41 BE 5l 10T X S 3y 386
[18].

WGRE AT S AT RAT A I T SORIAEEOE 3G 58, HACRABOS R I 517 it s K &
[9]: WYL FEERE G N, DMN ) H EM LR RS 18] )8 E 2 B ZRE T, RS
H 3t (automaticity) ™ AEHTH A DMN Z [B] #4452 T R RS I AELNERAL[5] . X PP A0 AE B 28 i
WX 2% 1t ATAA I, Salminen 25 A [8]& Bz 11 480 min [ n-back Il 23 BRI 3 WX 25 7% ik il 1 5200,
B4 KRBT = A BEE IE M DMN 7547 AT Bl ((1PG)Th RE & F2 1938 5 DL K e M T _E i7 J2(SPC) Th e i+
ks, HAoDhReER RS WM B8 1 HE s oK

5. N-Back VI Z: B985 5R

W5 75 ZERIE 72 3 R ST H N 2 LRSS (R RIS 77, B J2 n-back Y15 0T LLE 3218 EATTE S AL
MRS, MHRERANREE. F R~ RSSO ARSI EA—I, HkE TR
I (B FIAR 7 B S T ELARDG T 1 AR s h B B A5 B LA R A Z A En Thse i A, — A E R —
A AT ZRRT I 0 T 66 A0 K i 7% 20136 R 5 23 5 S LA BB R A 4 55 AR B N A 77,
X RN B SN RIS ) 4R B2 0O SBOR FELRS , R/b BRI e s T INERJE BIBE DT 2R . R anitt,
AR YRR AR E R APE I S0 U n-back . HRBEEF NI ZR A S & o

Miro-Padilla & A\ [6 % #RHEAT 1 4 UCHHA— I 3E0t 200 min X n-back YIIZk, @i MR K ILAT F
IR B R TR 2 BT )= BLAGH JE S S WM AH G B i X s RE )y, FF HaX A
TR P R BARAE TR SR AR IR ORHFARE o BRIGZ AL, IZRAEAT MITH b B2 J2 I AR 5T 25 B HH IR B AN AR (1) 1
TN[4]e X —RILCEE T W n-back AT551E AN GRXS HE i A48 R B0 2 i LI e 48 J2 T O A2 4k
TEINGRZE RBR G K IB IR R RS 2 o« AT NRIARP L E M AR 2 B SCHF T n-back YIGBCRIIFFANE, fi
ZAE NN G BT HE— B8R . F 70 LR St 4 2 TR AN AT

6. N-Back JIZ KB =REE

n-back FFNFIYIZR IR SCE AR Tl — b B PRECE (0 55 e L2 U2 T T I FE AUk, %1
HANRERE PN, BR 1 NAEAT AR WL ) Ff B AT SR SERE IR R, HUE BT AU % 1) X
IR AT IIRE VT RG22 04, A 9% T Il 82 B (K RN A% 208 (AR 8 1t S5 AR 4518 s
2) MEMLEE 2N SRR TIN5 F8 Aol FH M 38 B vt (14 95 9 [ 25, B WL 2 s BUBOR RIS U
AL SR 2 REROI B T30, 56 P 9 n-back AR TUHKIRF R, 9K (R N 5 2388 A1 55 5 S R DT
¥, FEE R FNFIPAT OS] B0 A BEXS I ZRAE SN ARG s 3) SR TR AR A DR, RIS INZRRCR
PR P LLE 2 MM bR B BEANT[12], FIERR MR B SCRERIAICR

Pergher ¥ A\ [17]HIWF 70 WA 2 NAEGARE 77 L 7 INZRRCRIIERS , AR AN E0BcAT B,
AT TR TGRS PR ARE( ADHD AURS #7326 A &35 RUR, IXEERRIT T8 W RE R A K
SRR R AR B ISR P 3R as, B UOX SR ABAT SR ml 281 . Salminen 25 A[9] &3,
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LI F NAEINGRAE 5 A SIS 55 SRR BB IE AT 55 P O R IR 5 R e Y 2R 44
M R RBAT T LA RIRAL I Z N B Rk, LG, AT R
IEH SO R MR BE . AORBTFTH AT LA “ BAT SRS i R NSRRI NS 107 R B R0 ik
IFIRNIRTY, WRIEAT B AR bR PO B L 2 s I RE AR, AR PR AT 48 3 5 1R )T .
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