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Abstract

Working memory capacity is individual’s basic psychological function, and its performance is af-
fected by many factors. Individual’s working memory capacity and its influence factors were inves-
tigated by using meta-analysis method. By systematically searching a variety of databases, 100 lit-
eratures about working memory capacity from domestic and overseas in 2000 to 2024 years old
were collected, which sample size is 29014. The main effect and moderate effect were tested by
CMA3.3.7 and R4.4.1 software. The results showed that: (1) the MEAN main effect size of individual’s
working memory capacity was 0.780; (2) Cognitive load and subsystem were the moderate variables,
culture background was not the moderate variable. It is concluded that cognitive load and working
memory subsystem affect working memory capacity, while cultural background does not affect work-
ing memory capacity.
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1. 5|8

TARCAZ AR MEAERAT INFTE SIS, RIEINNFE, M KRG H B AL T 4 F0ERE T
AR EE R H ARG R AHE T AT R G S A0 25 (AR 15 3 PRI 53 42 o 28 55 il 7y
(Baddeley, 2012). A %&5EH, TR RGEENATES PR LG BN EBAERERME, £i%8
HZ T, MRS B RE RN T, e B E R W et N BRI Bt R ks Rt
WUESH, AMELEA I Z R Gt AT A OE BN T, BRIEREH T LG Ba bk, iR 7k
) TAEIL 1248 2 (Olivers & Meeter, 2008). HILFT W, TARICIZAENE R MECEELZLOETIRE, M
RIS 2, NN T TR AR LKEME R, FEIFR T —RH0 5.

2. TIRBIZSEBHEXMR
2.1, INHGEN TERIZ A ERIRNT

RS, R K2 TAEICIZ 4 B (Ninomiya et al., 2024). IR R AT A (N =0
8 DI N-back ¥ 0, MR RI K TARCIZA &, 8B 95% M E B RE FRE A,
2022; Gallant et al., 2020). {HAEBARAIINEN AT KT, MEBGS ) TARICIZE &, ATRE2 RACR RN
PRI, BEREAEARIN A A KSR, LA 300 ms 22 A5 (S 8] TE] R dh A7 280, TAEIRAZM5 B LT 2w R
FREU, X AT REIE AR IZ AR T TARICIC A BN S, WA E T RIEBN (Dede et al., 2014). JrLA
N BERRACH AL, SE 2B FEAE N-back Ju IO H ATV AN T 2), WA T 7t <30
E 2-back U ME TAEILIZ 28— B AE 0.78~0.88 2 [R](Lejbak etal., 2011; /255, 2023); Ti{E 3-back
A, MR TAEICIZ AR 2 HAE 2-back Y5 K (Blanchard et al., 2011; ZR(HE4%, 2012), (HLA
A FUAE S, AMATE 2-back 5 3-back Ju X TAEICIZ AR FIEABEIA B B K F(ILE 555, 2023),
W2 MIAERFRER EE, MELE 2-back JEXH 1 TAEICIZARE S TAE 3-back J0H 1 TAEILIZAE
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ESTEE

&, HIFARETE 2RO AE 2-back 55 3-back Y0 TAEICIZ A EAEAAM R AT g . A /D BB 5 H
SR 7K RA RN AR AR 4-back JaU AT, AMER) TARE G122 B2 B — P B (Mashal & Metzuyanim-
Gorelick, 2019), SR 1M 7E N-back 78 3 A3 &1 7K S BT af 1T g 2 H AR R0 F 52 Mt 91 45 SR (Frederick,
2000), Btk NAELE 3 DL BRI A Rl RN TAR LI A AR 2% . (HUL BB FT 2 DL, 78
N-back a3, BEA& A NA AR AT R4, AMER TARIC I A B2 20 HH B T RE.

22. TERIZFREN T A ERR M

R4 Baddeley AR, ANMAAE AL GE 25 (AR AR RIS 35 2R AN T 2R 48 20 ) AL BRA 5 25 1145 B ANE 515
B, 2 NFRGTEAFARXS B TAECIZE B, H T/EIR 2% & & A FFE(Baddeley, 2012). Q1A 5L
B A A 2 ISR AT (5 B AR FR N TR, TR Q22 Bl 7E 0.45~0.88 ZIA](5t = 4%,
2024; Li et al., 2019); SAMAAE G & A3 T A [FHEAERS, W TARICIZ A B8 % 275 0.51~0.95 Z [A](5%
A HIAE, 20245 Linetal.,2020). MM FF, FLOEAS HAEAR I TAEICIZ 25 2 00 T RS BRI EGE &R 1)
TR, IXFTREUEHIZE TARICIZAE b, A S BRGS0 . [Ny, 04 5 %38 RRe AR A My
KRB FH TAECIZ RGNS BN TRl RE, AR A U 55 16 AR A MA TSI B B AT 7T, 4550k
PAEXES T, A TR A B AR S 3E A A, XU B T ANk [R] A4 FH 8 35 34 DL R
2 AV BT (5 SN L, 2 TAEICIZ 28 5 30 5 W) &6 R B (Israel et al., 2015; Jaeggi et al., 2010). |
BB FBEAY, 5MEFH TAEICIZ RGAT A AE BN LA, AR T KRG 2E R LA
WIZERMNZES, AT REFNEATESE SRR, TAECIZERN RSN A .

23. XUERITIEICIZEEHNF R

ZM L, SO BT 43 N AR 7 SCA T BRIV 7 SCAL T Bt (McFarland & Wehbe-Alamah, 2019). # 24
FUF, AT AN ST 5R FMATEM B P3R5 77 TSI AE 2 % 2 F(Giiler et al., 2023), RISC{LT
o ERMAMERSNEAT N, ETXT RGBT, ARSI ST B EE UL . (H MR SSH 7 A
AL, 2 E NS TAR G R AT SO, 3 2 R S B AR 1 77 30, B I R AT S8,
DR AT 9 HP B A 3 2 15 76 BT T b P SCAR TS SURRAIE, X PT RE 2 M MR TAR I IL A . Wk TR 7 X
5 AME TAEICIZ A EAE 0.88~0.93 Z [0 (F6 k%S, 20235 5kJ7%%, 2021), TWALT #7415
THIAME TAEICIZ A B2 0.82~0.92 2 [i](Lamichhane et al., 2020; Gajewski et al., 2018), ik 2 N3y
S TARCI AR EAAEACSE, AL T AR S 5 FAME TR I A A Z R, (HEAZGR
ey, I THREBE— BT

SRYE, AT L TARICIZ A B AR T, ¥ RN BAR )2 AR AT 1% A
TE2A R TAR AR A H %, S T EER T sR. NtRgR g, &2t
FREAF H — MEX S — 4518, (AR X HIAH SR, B ANBESR L8UHE, MAIEK
—EE W, AT R RGN BE AT, (HIA AR O A AR . B
U, T X 20 HEsk TAEICAZ. 25 5 (1 AH SR 0 R SR 6 4 B2 AR — /N A A BRI A RS, IR SRR B
Tt Fesxt B AL T RE A 707 A AR R MR D4, IS ATE S5 & BEAE TARICAZ 2 AR DG FU I Bl b,
WRHEFARBE: (1) NIRRT ZRASS TR EEERERW; (2) TREE SN TR S ER
AeX TARCIL AR AR E; (3) HH RERASN TAEICIZ R & A B .

3. MIRFG*
3.1. XK ZESTH®
Wb E R RSB TR RS A R, P EE R E A A
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. Google Scholar. Web of Science. Science Direct. PubMed Central. Research Gate. Springer Link. Sage
SRR G X E A AME R TARCAC A BRI R SO TR R, AR I S 2 2000~2024 4. K23
AN B, KREN: di2. TR TERIZAFEE. TEICZE18 . Baddeley. N-back.
Memory. Working Memory. Working Memory Capacity. Theory of Working Memory. &4 2 7] [f] 3C ik
IWNFRAEQTR - (1) RFETAT AL MEEIT I, TP T N-back 85k (2) WIHik 1SR4l
M N-back JE: ) NAEH N BN 2 803 B SCEREEAT R, WIWRiR Y 7 SRR DL SRR A, AT
ST TR W) MERRE ), Wik TR ARSI R 2 ARSI (3) PR T N-
back JE3 1S 5500 1 BAR ANBA AR N 2228 8 (4) WIRAR S 1 N-back S50 X 28 0d 5206 f5
RONiEE; (5) FEFET L3R 4 SA0 RN 1126 )-SR SRR, SCRR T A 9 S mlirh SCREAT 8RS, JF 2R
7 ) 3 58 B 4 S ARYE_EIR K Z I, FEAG 2R SCHR 2923 5, HE it 100 58 SCHRAF A 225K, ik $ioh 29014,
ML EFE 213 4. Horf 2-back MOT LR R 160 4, 3-back ASZALR R 53 A LG AR RIS AT
RS 554, TEEIMALNE 152 4, WRGMILHPE 6 A ZRI7CHHE SOOI & 134 4, 78
T5 ST SRSV R 79 A, TR R A AR A 1 R

| & somk s Cin = 2023 || I i e s |

Y Y

|ﬁFF»%W§Z%Yf%KEPE’EH’JZ}ﬁ%ﬂfﬂﬁiiﬁiﬁﬁi(u = 2877)|

S BR SCHREL i (n = 2635)
T 5 0 —
LSRR | FRIE SCRR bR AN 22 HEAT W25 07 % (n = 2877) | B 5 SRR (0 =1 42)
.7 SEAE R 5T 448 € IR 2 e«
A

N —————— LEUR A, BT R
AT | mmhooee—sEe-20) | [ AP
WV {f FAN-backiu 2 T f.*ﬁﬂl??jﬁLi
5. Rl il R 4] . JoTEA Y v >3 TE N = 0811

| T AN TTo ITHI A 2R SCHik(n = 100) | MG W E S BANEEE, AL AT R &

Figure 1. Diagram of incorporated literature into search process of Meta-analysis

E 1. TORANTER R IRIZE

3.2. TERDG

Xof i FH R SO AT R AR G . F 00 N-back, FLHAREINA GG N R 2 83 F RS
I REE IR DL (A AL BEARAR A AR Gt SCWE S AR 5007 RN B AR DA ST AR A #
B, BENSLIAEARG RS — I, RSO RS 2T, ARSI TR RN B AT RS A o 4 SRR
&V FURR BB N S P TR AR, BT REAR Y . R D T ORIE 2 B A HE BRI AT
TOH 5 SRR B 53, AE B RS 65 e 7 A BE AL 20% M40 PR EEAT S i, I T B
B, WASAAFEZESR

3.3. YRR

WA CMA3.3.7 il R4.4.1 XPEARHEAT 70 b, ZE SR GG H0H 0 B AL B R R b, 288 K BIAS [E] )
RS B P A [F] ) 4, AT R B St 9 A [ RS S R A [ ) L. DRI, R BT A ik
W T BN AT BN G —, Bk 5N N-back 1F45 HHGR 10 TAEICIZ A& 5 X R 7 ZEhRifE 25 42
LA/ N B S, TR T IR B, BRI FC AR 45 H R trail BORX TAEICIZ A BT
7 B A e AT 5 Hh DR A T I R 5, 5 0 T W00 g 7 8080 (- ¥ 80 5 7 22 I 22 AT 6 BOH B
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(SR

2 2
AR )?T:%,ET: /W,%&—Z, ot Xy WA AIHL X NP

B, NS NABIEANE, SN NAFRIER, SrARME AR EZEGKITESE, 1RE0T, 2004, p. 90). 1E
Jur BTN R b, SR RS E(MEAN) RS AR N AMA TARDIZ S B 4EPR, MEAN A%
T E P BEARMASU&, AER) ZHNAEES BTSRRI & L (Sardanelli et al., 2019). K
O FRINSBHE HEAT e BRI, R FE BTN, R B E RO, SAIT TR BNy, SR BN
A, A ie-FE (Funnel plot). k%24 Z ¥ (fail-safe N, Nfs). Begg #6405 Egger’s & 3610847 & 2% i {4
IR

4.1. RERMEHE

R RPERT IS 25 R R (4 1), MEAN RN &) O AT R E KT (P<0.001), XUt TN
()& TR B R AN PAE EArHT, GO FEH MEAN 2508 8 1) 99.782% WL 4248 St 2 HH A4 R &
(B S22 S i, BEALIR 2258 R W28 AR /N o 24 PABAE 25%- 50%A1 75%I ), 73 3 Ik 5
SRR S R (A, A A, 2013, pp. 121-122) PINHIWT 55 H Y MEAN %087 & 52 50 L s e S 2k o
DR L 75 2K FH BB ATL RN ASE B AT T

Table 1. Results of effect size heterogeneity test
= 1. YNEFREREER

Heterogeneity Tauw?
k
0 df (Q) P Tau? SE Tau
MEAN 213 97265.561"*" 212 99.782 0.019 0.007 0.139

E: "R P<0.05, "ER P<0.01, "EKRP<0.001, T

4.2. FYRKLLE

WA T 213 A~ MEAN N =347 ERNATLS . 45 RKB, MEAN 3N &i8%F] 0.780, H
95% B (5 X B AESEL 0 1. MEAN FRUN &K, WHAMER T/EICIZEZEBRLE 2).

Table 2. Main effect test results of working memory capacity

2. TIRCIZ A BTN NEEER

SN 95% ELAF X 7] Az B
k n - Nfs
RUAbTE TR IR Z
MEAN 213 29014 0.780 0.761 0.799 80.811"" 19772

4.3. BHYMRLE

SRR O (R E SR, WUAEAR MEAN 0N B2 R . XA T RS
TS SAT AT BN 0T ERR, B3R 3 AN AR SR R 2 A6 MEAN &8 &R B3 . Horil
E A J5 T MEAN 08 & K /IMIFFE N 2-back > 3-back, &% JiTH MEAN X3 &AM T AIES T >
RG2S (AR > SRS, ST 5T TN A B (W 3).
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Table 3. Analysis of modulating effects of modulating variables on working memory capacity

F® 3. FDEENTIRCICRERNETH RN

e S PE b BNAE 95% B AS X 18] AN AS: 56
A - K k n .
O #1d] df ¥ unan TR TR Z
2-back 160 24405  0.790 0.767  0.814 65.577
N IR 4.241" 1
3-back 53 4609 0.749 0.717  0.780 46.127
P 2 R AR AR 55 11280  0.769 0.743  0.795 57.935
FRY 8.462" 2 EER 152 16684 0.793 0.767 0.820 58.707
ARG 6 1050 0.551 0379  0.723 6.271
) RIT 134 8800 0.788 0.763  0.812 62.454
DEEAE 1.073 1 )
[y 79 20214  0.766 0.735  0.798 47.252

T Hrh ARG AT OUE S5 T, S P S S (RIS 7] IR s 15 0

4.4. ERRERE ST

T e d R R A R S B AT B (L] 2), R R ORHS S B 7o B8 8E b e U S L T, HARARE S,
R Z BT RE SR ST, 1X 0 B E R A 5 R T RETEAR /N o FEIR, SR 2K 22 4% R M0 , M4 Rosenthal
AL, R4 REORT Sk + 10 (k RTHFAED), J7 71N R F k15 248 8% i (Viechtbauer, 2007).
M THTLVEH, R%d RECKT Sk+10, MEAN SN 275 % 19772 MR OTF LR, A REiERIAE
250, PRORGIN ST I SCHRIE B U BEAR o PN NS BT IR 7E 1EAT Begg A S0 (df =212, Z=1.140, P=0.
254>0.05)5 Egger’s K ¥ (df=212, Z=—1.228, P=0.220>0.05), [RFEEHARIEIER B M. a0l B
b, AWFAEREE, TREMmE

0.00 0

0.05

b

yp 010

®
0.15

0.20 ‘
20  -15 -10 -05 00 0.5 1.0 15 2.0
MEANZY N &

Figure 2. Diagram of the funnel plot of publication bias
& 2. SIANTIRE &R FiRfETRHE

5. g
5.1. T{EidIZRE

TARCIZ B E— B LR FENI LR ) 8, R 7 & @i F £ R F Bok % EAMER R TAE 1812
A K H AT BERI 2[R 2 (Thomason et al., 2009). 7Eit 2%, “FEATE S & 7L € BN 5w 7K R L
fEICiZ 25 &, Ul 2-back TAEICIZ B EWF7EEL 3-back TAEICIZA =W 7 (Lee et al., 2022; Turtola & Covey,
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2021), XAERE T A BB A R 2L AR (EERE TARCIZ =R R,
o WA AR ST KSR AR R IZ A RS AT RS TR e S 8L, @ e o7, WX
SR T AE RBATIC A DU RS, A5 — A B B RO s, F Sl TR k2R . oot
fIEs KRN, TARCICEER RN EA 0.780, XWFU MMM TIRCIZ RGN, ZRGREE Ik
F Azt AT B 78%. X ULHI AR — AR AR SRR, AR TARCIZ A Bt /2 0.780. A 12
ERM, BT AR R T FEIR, KRS TR 2 MAR TS w R A
Wi, PRI, 7 B A R T R T RN 7 AT, AT A RE A SR PR 3K

5.2. ¥inTIECIZEENRATHEE

5.2.1. IAHIGA TR E T A

WIS BEXT M TAR I IZ A 2 AR B35 1 sgm, I BB A N S AP g &, AN AR D
1225 B R FE(Gao et al., 2024). YT R E I REKH, AMETE 2-back sFM4F T LRI AR E R
F W TAE 3-back KM T TAEICIZ A . 85 REA FSBEAAMFAHRT, RIFEE AR, 4
TR LA RS HILEE . R REES R, MR E B0 TR SRR 7R, X PR
FEAAAET I T AN R, 0= Ui AME B0 T 7% ZE R A BEE,  [RIB 7R X P ss w5 2 T
THAR R Z I 2o T BN RG0S — g T[] A PR DA R R IR0 e A R P 5 S e i P 9 M S e [
VR AT R 20 HEAT (5 BN LA A B IR AR 455 0, AT 20 145 200 L AR 2% % (Kahneman, 1970; Kahne-
man, 1973, pp. 148-152)c PRIAMA Ny 1 I S0 AR PR 200 In o RR RS2 ma), 2 73 PR 2 R A e % U5
ATANEE, A E B e AT S N, B 2 TR maAE B A YE AR Rl R4 55 (Kuriakose et al., 2024; Ploetzner,
2024), AR 25> B 5 2 AN BEIERAE BTN N AT G oy SR T AR ), X v] e 2 3UE Bn
R ERPARI B AR, A MR EAE TR R G e 2 2 5 R, XA Rt o2& i T
EIEIZ R GE BN TR TR, R TARICIZA 2 TR A M AT KRS, ik 7 2
THAERA NN IR BEATHE B, B0 1245 2N I DA 52 Y A0 EOAS A2, AT HS B 7 9 4 R ) 45 51
B CAEICAZ A S B A DA 0 A7 Aar AR KT8/ o

5.2.2. FRGRIFH

TAEIRAZ RGEATE BRI TRy, ST AS FRVERCAZ AR, I XS R 2R G b B B
JEMERIARE, L IR R M L S R, T AR B S () AR AR 2 [ B O R AT S R RN T
(Belletier etal., 2021). BLA AT CAUESE, AMATEREH T RGN IS IZ (5 B AT ARy, H AR
148 22 5+ 1(Singh & Yathiraj, 2024), iR RE &5 RIMAESE 722 5 (0 351k . B MR IS & 30
XHE BTNy, H AR ICZ 28 5 2 0 2 ) T A A 2 (AR I (17K o 3] g 2 DR AR AL
RGUEFR IR AT B0 H BT R, B AR I Hh 2 25 LAV XCgm A ) T8 30T 2 9 (Murray et al.,
2017), RULAT LACHAMATZE HEAT A OG5 BN T, XHE SO SSME B HCABGE, RN TR & E e,
MEEARL RS IIES . IBEREE, Wiy, 78, 1. 5% (Baddeley et al., 1998), iRix
S B R RE R T, R DS AR B 045 2R M S5 AR N 2 B 4 5 M S A
], IS ATEAT B FE e SR ARAURE B 8GR 1, Al iT AR BE 22 (R N B0 A FL 2 3 i A & 1ok,
R AR RE T A A B B G e I AR G2 = 2 MR A0 25 IR AR AL B2 A5 B, 1T &
g E B2 N LB SR, S E BB R A F(Duff & Logie, 1999), F % & %4tia
PERY, SEEEAE NN SR B o A BAE S 4 e nl U 18 UGS B\ (Zhai et al., 2022), X4,
ZARGH AT AL ERRIANFI TR, SR TAECIZARN R, X Rese T A Z AR5 TR A E
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AITE o ALK TAFICAZ A B (2 55.1%) HBLE 5 215 S AL 22 AR 3L R 2 5 0 A1 00
T, XA RESE R S AMA R I T A 7 R ST ICAZAE BTN, IS R G0 2x (RN T AR A R0 B3
PRLLEE TE A8 A AR FH 49 14 SRS 3 A2 (B SRS 0 BB IR, 2 R AR D — DT RTINS A E
(1% di(Katus & Eimer, 2019), HABIEA T RGN TAEREH 2 TR, JEMS A SSiCIZ a4 B [F n
TP AR, M AR AR G B O A LA I A B R K.

5.2.3. MULERAETHR

ARSI, FEAFE DB E - 5w AR R A 78 7 SO BB AT DL rp A Ry T2 A4 (1) 2R T7 3C
1elE, HAh SO B 2 21X 3 ER MRS R4 B (Bisin & Verdier, 2001; Kinzig et al., 2004), i™MA& R 3 £
OBL) RG22 32 B H AT E S 2 (Shweder et al., 1990, pp. 130-204), F HILA W AR BHAE S0k
Ha P MERN TR A EfA 25, BT TAEICIZA ST Re 22 2 0TS SR o (H I 808 45
RARZE, XUl UL SRR AMA TAEILIZ 5 & . X AR BN TAEIEAZ R E Nt A7 5 B
TR R, 410 75 EHEAT I LA B B OCRHIE RS B, RG2S IX LS BT m i Gk
g At B 5 A7, XM AR OB ERCE EH o dasE, IR m B Bl RAERHIE T A 5 52 31 Fo A A
R (Cowan etal., 2014). ARYE TR EE R, AT ZRT7/00 77 ST 52 T IAMART REAE FH 17 AHALLI)
ARG, XKULH 7RSO BT RE R A B B SO — B . IXEIRH U T, BAAMNERMZ T FRE,
PARISCAL T 5 T IAMEAE BT v EWEESR, EAEREMER B, Wi X8 T hRAE
W& E R OEDIRE FORE, WA ST 5T IAMA TR AT ERAE, Wl v TIEId A & b,
IRV 75 SCAGES S5 N BIAMA T B AT G AEALAIR A B 2 ) LA AR A S gm A 75 2, 31X 15 B N SRAMAAE A
o4 B BRI R TAMER .

6. RE

TARCILFEEAE A MA B R OHThRE, 2328 2 M R M (Nugroho et al., 2023), W75 RN )
SERLURIE B T R s R R R M, W S KA U (V=2 )RR TAR IR I A B 2 R
R FARACTFINEI AR (N = 0+ DA RS ANMA R TARICIZ R &, PR A KCF R 7] BEA77E RAEAR LN
(Dedeetal.,,2014), JoyifFHifafiss e, FULTERRIFI Y, Tdk—BREENE BN, L
FEAR N G AR7 K F T 38 G RACKCRON , AT B B8 8 2 R A TR A7 K R B TAR G2 R B4 . L
W9 32 B TR RS 5 MR 5 P 25 (SR 1) TAR QI A B RAE b, TR = 2 R R, (HXHE
PRI TARICAZ R B ST A, D AE A 5 (WA 78 H BN K 1 SR i ds IO S e N, TRN T i
3INF RGN TARCIZEEME: b4, WEHAFEEP TR —F KRG LECILAEERE, (HIEBSE
W, MK TARCIZ RGN, EENTLSEZ2ANTRGSE, FILERKRNTA S,
RS FEE 2T REAS S T LIECHE BRI, RS RM S EEFRAESSE. 3
A SIS IARITE 2 /N7 T, (HIET N I R R, Ui 5o TARIRIZ R R m, FIhfEARE
AR ICAZ A BT TTH, A DX A SO T ol 2 8 18, X ] DUA SOt R AR ST R SR
FEVEH, REALAIT T A 5 S Yk
7. &g

T 6o Aok BRE AR B 5 SCHR B0 2B, 15 R 258 MR TAEICIZ R E 1) MEAN N &4 0.780,
IS AL B . NI Y T AR, TARICIZ A R/ 2-back > 3-back; 24T RGN
B, TARCIAEERNREER > W SR > RS S5l SO TR, TR0
AEE, THRECEELER.
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E&WE
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