WIBEE R R B T RN A IR A,
TSR
BEE T EHI PR

(' BT R AR SR R, R 300350) ¢ _LigREOLIEINE GERHA TR A ], i 200120) (@

JTHREEDEOERE S O K JEE SR E, M 510275)

OB AALVE R SRR KGRI E” WA, RPN CH BRI W
A, RFEET UMV, 7E RS GUE ST T IFR T WML SeH e 7T, AR B0AR & DA N
RE T FRAE DO T 22 3¢ o BIETT 1 AKAE 789 ARk ANFEA, KILAERT A58 . mk HAG B
S (R R B (R e R I BE), T ARz Xt S FH 45 0 T g ket S ko v, o T
PO BN T EZNE . BEFT 2 DL 446 2 NHROLT TONFEAR, RIEKEI. AR5 71
12 B TARRY B (I BRI BE), A0l H bl %t TAESUG 0 T ke sk e, B T Tk
AE S AERF R SRR o ASHIEFT 23 1 4 8 W RE JUAE IS L SEZH 2300 B v R AR G L 22
5, HER T AL S B BOW A% LN AN BRI 22 AL R s Al T B — I — AR AR 0 T,
I B B N A I S AR A T SiE 2%
K IR, TAESU, TAECA, M, S0 i ve
73S B849: C93
1 55

WA Z B, T RGN “EIRY o 0] 78 2 B oRs T B3 H Aok
WSS IRERE IO SHBUT N F RO B Ak, & IMIPH A B
izmA. e, BLASNgE e AR AR Al AL T R PRI 20 M A e ik, FE ARV A 24

WAL FA BRI P H 8% )72 >R F (Schmidt & Hunter, 1998). % 7l & — % 0> PE A€ /7 (general mental
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ability, GMA)A, FEAEFFATEIL 5 53 K TAEA A RAOARE T 77, KA LUK B A
ik N G BRI U ) AR HE (SN 45, 2015; Schmidt & Hunter, 2004).

SR, FEEHRSEEh, VSV “RRERIN—ERGUTE R WRSE: Ho1E
TR e A5 i AU H e N, ANHRJS 2R BE RN = SR 02 T (Pierce & Aguinis, 2013). iX
—IGILREAT, R GMA $RAL 1 Bl B %, AR BRI — PR bR il RERE 5 T RFE A
e J1(specific cognitive abilities)7E AN [FAE 55 o 1) 2 5 AL 5T R (Krumm et al., 2014); H 433
3T BE R S5 RT 25 B B % 2B Bh 548 f(Sackett et al., 2008). T, AHFIT S R R4
WWHITRE J11Ey GMA 1 I B PR LS5 ThRE 20 i, TRNAR FT I AE AN [RIAE 55 B B 1) 22 531 T
¥ o
1.1 EF IR E SHMITIRERIA R EE 1 TN R

AT e gl A ORI B SN RBAT IREM BRI, FINTRTE SRR . AT
0] 5 220 ) AR RN 22 e RV AE A, Fe s W RITRE IAE ST IR AH T s e & WIREE
SN e BAR DR BRI AL, D B AR B I AR vh 1 I8 4 2 45 (Carroll, 1993; Engle et
al.,, 1999). JEFith, A “ G5 B2 B AME A HTHESE, 77 B SIS A BE JT
FERLER AT 5 000 RS A 56 A LG — .

FE OB E 24, Spearman(1904)#2 1) g [Fl-¥(general factor)f4 2%, [t 7 2 il &nfE
T3 SRR, & GMA & EER S ABL(Carroll, 1993). A FES AR 55 I8 1%,
g PRIFAE TR 2 eh « HRMV AR I A5 T7 THT Fe I8 AR 28 o AR, IEHT T g B0 2 Tl
R8I 50 5] (S AR oy, 8 55 AN R DA A R 0 7 TR 3 b R R BT . A R X
— R PR, RHRFR -2 B R PR (Cattell-Horn-Carroll model, CHO) 24t T — /MK 4L 1K |2 4
ZEH(McGrew, 2009). ZAEARH, FETZRM g B2 F, EAERER J1(GH. BRI
(Gsm). 5L 25 [ BE F1(Gv)ZE) SLN KN BE 71 (broad abilities); |~ X AEJ12 R B A K52 GAHD)
e R AR bR (I TAEISIZ . POdEsEaE 7. SRS, B AEA R AT 5515 B rh R P55
SAL A BN I fE(Carroll, 1993; Schneider & Newman, 2015). %467 25 ¥ 5] H— T G H

BN AN [R 1 BE AL 25 B B RObR (AR IS e H - ZERIBTR0), AN [RIRRR 7€ VLB BE 3 R AR XS Tt
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B BAAERGEZER? ERRX— R, AR BRI E AR RN B 77 i 453
G, TRREAESEB PR TH N SR RSB S A

FENFINLE]Z I, AT D BE S e B e A 9 A A AE S 25 15 85 v S Bl H bR = 1 47 9 Y
WAL 2 (Diamond, 2016) . RAETESEIE ST EREAAPATIIRE S g BT 08k, H =%
FEFAR R & A B e 20 _E FF AN [F (Conway et al., 2003; Friedman & Robbins, 2022).g K7l
IR A 20 AT 55 LRI T 22, WK RE ) ROV FERR IR A5 4 s T AUAT T RE LY
= TR 20 JUE 4k 5 R $E47 NI 3h A I Lid B (Floyd et al., 2010). X FPAZ EH W] X 53 (1112
HFRIREE T2 LR BN FIRE o Bt AR 3 (GOFEN FAL ] b s B AR AR 1212
PASZRR 2 2% 4 B (Draheim et al., 2022), 1M %158 3 5 (Gs) U 58 22 WA 145 BN CRGR o X0k
H, R IANFIRE SR O RON, S T HAE Dy GMA KRR FHIN B B AR Tk 4z, it
XPNEN BRI DR . A, REHER G BARIS SR 55 0 2 R R oK

HR A7 858 70 B SEIE BT 78 9 N R0 B D I ] S A0 R SE PR GRS it 1 e I3 Y U A
REPNFIN TR 5 H bR b AL i S8 TARAFAE B 25 Dhae A VR, 5 g A RN RE J1AEAE BER
PO T g A7 38 5 B 2K (Krumm et al., 2014). 40, 76 €47 Gakdk b, bk B
Boroxt e 8 VAT I ZRR LA FUN 73 A0 T B T8 3R, R RAE T v T HARSHETHE 1 25 3t
REIRET T BT s B DU AL 3138 B8 /1 (Johnson et al., 2017). [FIFE, 456 T AMBF R,
RN BE S HERAVETI SR AL 1R g T RO OB ), RS T A A T E R
PEAE L R BT T PR A S0 TAHL#] (Mount et al., 2008) . EIE {55t 8 ALk A 82 24w o, 5
b b5 g [Ny 3L S AR AR IR A BE D PR AR (UL 0 g O B S RIS, I i i AR
WIRZEBE BN TR, 8 g 724t — B3R T TAE SR Tl % /) (Lang et al., 2010;
Nye et al., 2022).

SR, A T RS “AES5—RED)” VLICRL AN 2 DAFR 7R 00 A4 B2 ) 4230 . B2/ ST 45
HiB(Ackerman, 1988)F& B, 55 XINAI B A7 RSB AR . BARBIASTHI FL 5 5,
FRIS R SATAT R I RIS SR S B A5 5L, WAE R TAEN S 2R 0K, 2
TR AR . PRIl A 0 BRI 5 VRN RE I AE LR 5 1E B IS B B i) 22 S A Tl
IRV
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1.2 BYER ICERH A T A A R BE J1E S AL TIOR8

T FRME S5 —RE Sl AUTEL A 43 HTHESR(RD “ B BEUTEC " ALA), AT E 1 V0105
H g 7 s iemr H S BRMESURC% UIAR GRS e N AIRE 70, B AESR I A 46 JLAE A RAE S5 B
B2z AT S %, TAEICAZ(working memory)fE AT ShAE % Loy 2 —, 1
TAHE R
AN g RIS AN R I8, 5 S IZ(Gsm) LA % 73(GH) B Xk (Ackerman
et al., 2005; Jewsbury et al., 2016; Kane et al., 2005). BF7XFKH, TAEICIZLE NN H FAE 5% M
FLHZE ST, AL RRAR B IER g BRI (13 & T /) (Alloway & Alloway, 2010), ffH K%
S A U BRI B T IR ORBE R AT o

H, AEAPAT DD REIN 53— KBRSy, 4% ] (inhibitory control) 32 2 1 33 i R M 5

H b 4E 5 A1 T3 5 il (Botvinick et al., 2001; Diamond, 2016; Eriksen & Eriksen, 1974). £ CHC

HEAT SR 5 AN 41 48 4 (Conway et al., 2003; Diamond, 2016). 7£ CHC #7

RS A, e AN 5 0 T B (Gs) A S5 (Jewsbury et al., 2016), 1 58 BHAIZ(Gsm). #3525 1A]
BEJ1(GV) I3 A2 5 (van Aken et al., 2019). FHELT TARICIZ, 02 HI% FL A b 78
T P B A% S AR AT T2 /1 B0 A {8 (Draheim et al., 2022; St Clair-Thompson &
Gathercole, 2006), 7EK A ZAT % IHATIOTE K LAEMT B, Hib2 b T A #4546 L LAE D
15 9% D IE .

BEAh, g S AT M B AR OGNS BE 1), ASHIE FORE 7 [R] R ALE (spatial ability) £ 4% 1K)
(navigational planning) — Jf g4 A\ 5 8 W . S [ RAE AL OE T OB B R4 RS HN
(Shepard & Metzler, 1971), H 3= ZWk T CHC AL AL 405 I T.(Gv))~ X fE 71(Schneider &
McGrew, 2018), FA&E T #Br mAAE 11(GH i fif (Varriale et al., 2018). WK, LLOHEE
e 9oy 2 — 73 [ RAE R ) AT A OB A 5 19 AMLAE B3R B (Dilling & Vogler,
2021; Pak et al., 2008) . 45 K0K W 0 6 T~ 22 38 73 v 4 2R 15 0K A= B (Sheppard & Cheatham,
2017). EAU AT D BE BRI S RN R EEPE R (Boccehi et al., 2017), W 534 % /)
(GH KB (Guglielmo et al., 2022). IXFIRE & A KNS /7 PR A e 1 B 00 TALE],  FROBHASEAS

[R5 B B sl 152 b e L b 22 S AR IO T (AL, AT DA Ao A AR B D ik 0 e AU
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GMA 5 g B FENGRNEN LALRE 1, BARNAMRTE S AL R I h IR0t T Bl Y
WK BEJR S 4% (Schmidt & Hunter, 2004), {HIAR RIBLEIIFAE/E JTA 5 56 #OE 2B . 12
FAE AR 10 7E B AR A I AR vy, A 45 M R 8 A 850 1 R s A I e VR o A
FiZES. |, FHEERMBIMRL T “ BRI 15 (Sackett et al., 1988). IR AMALL T
PR 2, 75 TE R 5 P 8 20 A 0 B Y LA S fe 56 B 1 3 57 4T %% (K lehe & Anderson, 2007).
FORZ ORI S 0 S P2 A RS BN TR v it R o TR PR AR RN, AN R TR i B sl
B, 20 GMA SR 4 MIEERAEHAHEEL . SRR G 28 [ R AE5 B AR LRI
SENHIRE J), ReV I SCREHE S ST, (HTE S R IR IREE T,  EARR LA EE T LR
12 R G5 BT R I A7 b S5 T 28 s R . VR SRR AR (GO ENLR], TAEIE
{2 515145 B 475 0 T.(Kane et al., 2005). EMAESE T, AMAT AT Hrl ML A LGB
AW H R, X FhXHE B S AR, 51y GMA EZ AL TAEd
12, BONYE RS BURI X 2 PERE 77 BRI, AR SCHIUIZERR ISR RN B, TAEIEIZ 10
T 74 AR v T HAb R 2 A 0 B

H, AR TAEM B e e 7« SRR I %545 (Sackett et al., 1988). [l i MUAE 4512
WAL, AR AR T i msm BT AN KA, 2 BRI RREE RN
T BBk B 22 00 R S 2R B 1 R PR T AR, R R ] ) 7R SR AR BT, B GMA
JeHARE 58 B U HKORFRSESCHEAE BAL S, (R ECSEHRIZ 78 1 3haS T4 B bR b € (e b 3
AHR AR IS T I SRR S B0 T WM . AR A F I 46 15 0 58) . fEBLIE ST, S R4
AT “RMABFEZHRT , WIRT “fEF 2R, AR KGR H AR 3 m It
BEMCT P o A0 102 A 32 3 B e P00 5e IR L S BL ) € /3 (Diamond, 2013). %% pf
Je Wi 4% 55 VIR AT WL (Botvinick et al., 2001), =445 1 (1 51 T /8 HIXT TR, 7T LAEE o
RO LERE B AR ek BRL, ASSCHUHTE NEASE BB, 04 1 A S 8 T A o 5T
MR e T H A E N ERE

Zi LT, R GMA MR T AMACA AN R I SE SR, (EE I AR AT I BOMEAT 25 5
VERIO 2 A TR SIS, R B ITE RIS R “NERTERS ™ WA BSR4
AU S, TSR 22 RAL RO TN BT - $R L, A FUER R 30 LR = TR % (1) &
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TN FR R 3 IAAE G B b 3 BT e X e /g, B R BLR AR 2 5 fHISE IR,
SEAAMRT RFHA: £ TAED, BEUHAMR TR, ) fEHEREm B, 1%
AR R, TAECIZ A sk s T A0 2 R AEA AR R . (3) FEAHRTE K
BB, ST TAESUR AT, A0 b Gk STk T T AEIRAZ A IR AL A R A A
1.3 EFHRANTES AL BRE TR

SHAE ] — I B HE S FOREHE 73 AT GMA BN [ R 28 DI B8 3 16 AR [F) AT 55 B B 1 AR % o 22
P, I SRR R 1 A N 0 R O R SR, A 7SR 2 TR AR (¥ W 1T (g@ame-based
assessment, GBA)E %0 T B (F138 4%, 2018; Landers et al., 2022). & T4 5%, GBA
o0 FE 2 SR BN AE FL A, S RRIR T MA S UTRIR, IR R AR O SRR
1 73 A% (Attali & Arieli-Attali, 2015; Gomez et al., 2022; Heinzen et al., 2015; Kiili et al., 2018;
Késtering et al., 2015; Shute et al., 2016) . H Er7 40 Ke V75 A B T 52 & V7 2% 5% 5 0 3 1
(Leutner et al., 2023; Maruff et al., 2009; Pan et al., 2024; Pedersen et al., 2023; Sternberg et al.,
2013). AWFFCORF K GBA THE & TAEICIZ . S0l il 2% [0 2 4F 5 #4200 7Y 2% gAY
(FIRE e A A BE T, AR TR T G — i S i 4

R GBA BAARSAMELI RS, (HEEG GBA W70 2 & IR TR 5 (S0 56 &= PR ik
SRERTEBE 22 AR REAS, B = 78BS U A5 H 1) R G PE A 565 (Ramos- Villagrasa et al., 2022).
FSHR Y, AME CERER 7 (REER I B A KA R 7 (SRR I B AL
RN RN Bh A5 FE(Sackett et al., 1988), HIAT LI = A 7t i SAE AL M LA i3 . XA
ILSEAE B BE (R O, (A5 LA 510 3 DA R DL B8 0 76 AR I8 B B I 24 2 11 A A X
tHFRE] T GBA BIF AL A S 3U%

NI, AT I RS el HR R B S O 1E B TARVE A Fo b i . MR T4 4, K4
133 NAFRSARIT « S AR 305/ BRI e, FI N S SE ) Tk R ik 4k (2, 1
H,2020), ELARISES) 2 AL R E I BOR AT (VPGS 45, 2019). X EEARIER U b TR
ATV T et /b T e T P S A 3 SRR A R 2 A B . SRR S T
B CAEPAN I BUEAR SV R RN ZE S, MR T e A R AL R SR I o BRI B, %
SLNFNRE A AR R IR (¥ 22 A T A 2 it 7 FRAE ¥ 525047 «
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Ebf BLS R 5 vh R 3 F 3 SSCEE B R (  LBR ), ASHIF T3 LA R — IR A
AT A A EEE, MR 2B B sz hxt B8 it B0 1 BRI, D
I NAREAR, 5 H GBA W56 st 5 FI 45 RIMOCHE: BT 2 2R A A R LA 5%
P IE SN R B3 03 TN SrRE A, i (A1 A B SR B BLIY) GBA MNIR AR 04, #RTTIA
FNRE 15 TARGURIM R R o BT A X SR BE b B R AE (AU SR . —J7THT, WAL 1
FETHRRIAE A, PR T B KR 2 IRAR R, e A7 AU 3o A A 0 xS I 45 1
MITRIE s 53— 7T, WEFE 2 BExd A M IE 20 TR, Sl a0 40 A7 AN ER R0
LRy, BERERA TR 5 AT GBA WV (s 18] (A1 Bg T 4%, S Re s/ i A 1 sl AR 5E 22 S o0
KIAGTH & T (Murphy, 1989). # T8 50K 48— 1 GBA MIVE LR, MiiA 254z
TR R T
2 WFF 1 BrBULAC I—— AR CAZ R % F 45 B A0 58 Tl 7
2.1 5%

WAL 1 253 9 EHE 5 500 sV AR RIS I s N, kB 170 BT 2024 f&
AR AE o Z ARG TR i, SRS, A 803 AZEA GBA IV
TRBAES . PR E SRS BIRE — -, HIBRANAIES . SRS Ef AU T
PIME 3 MRUEERITCREAS, RATAFHBFEA 789 N Hrr, FE 295 N(37.39%). &
P 494 N(62.61%); “FIJER 23.36 & (SD =1.25). S 5H %R IELAATFENEG4 N,
70.22%), [FIFHREEE P90 N, 11.41%). L2279 N, 10.01%)%%. MPEARTT 2 )5, fFik
NAREEHE N AL P 25 & TR AT, RZAIEH 101 AR, FHZN 12.80%. I
BN RN, fEREFEKFa=0.05. FiThR 1 — B =0.80 H IR &~ $1%5(Cohen’s d =
0.50) %M, EHAERFHAED KT 64 B 5H TR ER . THHE 1 IR
TS5 2 %R o
22 RWiE

e 167 40 0 £ gk o A TE MO Aok I VT MO 5, S B4R e BERRIE N & RS
254 b GBA WV ZIVPEE U0, 2 5#FRKTHK. RASEAICRK
AT N EEE SR ARIINITE TREMERE, #1581 WE 7 ENNLSE . AR,
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FE 1 K A 50 B TR0 B2 P9, A Ak 18] DA 0 R B 22 3 AN 52 I (8] [] B 2 1 (Salthouse &
Tucker-Drob, 2008). #ilt, AWFFLERZS5EAA G KMIFLRIEH 3 RN, B EEFNRE
FREFT G RGUEATEN . X HR B 1R 2SRRI 8] 5 77, P b S R
R, G T E I A TR I AUAMA R . FESEPR IR ISR IR, AR 2 BLgs
EVFEHLE] . @8I0 5 GBA MPF RS NYIIER BUI S H 1515, AR RE T
WA T 5 22 B WS AR TR GRS 1 T S B T K)o THAEA S 1t 2 42 TR 25 VRO i A 14 1]
BRI WERIE LAGERE, FHE O R 2 S R
2.3 ##

ONBRTHFE IS B p (TR B AR SR, AW T T a0 B2 s ik, TPk T
PO IG5 &AL N FNBE TR B 1 7, VEAR UL LB SR 1), RS 58 1% E UK IR 58
o NEF RS S EE, TIOR3 IR 5 . 38— R(CTAFILAZI) . 26—
RO TR RAE I 0) 57 =5 (3 ) 42 1) 00 i) 40 5 D S (B A 0Kl N0 i)

% w®mt & 1000 = 03:10

ANYUENRAANLAR, ELENLEIINH LIRINTFANKTF P,

WFETATEAMNAHE, LR LORFREEMENTAE, HRBREZRE,

210

(1) F—RFE

39 (0> @Noass
AETANESR, BRVNSUMENE EMNLN,
E .

(3) B=XRFHE (4) HBIRFE

1 EFURIEA R R T R R =
F—R(LAEIEIZIMK):  Corsi FAARMRAT 55 (Corsi Block-Tapping Task)/ 7z v FH T Al
O B 2 R0 I\ 0 4 22 B} 24 B 5T (Corsi, 1972; Milner, 1971), & & T AF 242 10 # FH 75 32

(Diamond, 2013) 2l 1[4 7¢ B BRI H-— AT A B R R4, 30 K2 S B A i 5 7
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HI /N T.(Kessels et al., 2000), H & 740 A R I R 4 (Brunetti et al., 2014). AHF F7E L
WP IABAEZ S, DRI AN Aot 23 1) 405 RS I Ly LR idIZ 4 &, Wk,
Z 5% FRICE Y RIAE S LN B, 8T RN 5 2 IR R A5 S 8
FHARX . RS 10 56 BAEREENY, 103 IR N AU EE I K (=),

B RO RIRAENR): OB e % M AT 5% (Mental Rotation Task) & FH T 1F Al M4 1) =
(B RAEE 4 SHAERE 1, )12 B T 25 (81 K0 5 (Shepard & Metzler, 1971; Vandenberg &
Kuse, 1978), HAHZ N 5 T Bz J= 18 Ak B 2 1] 9 28 N 1) 3075 AH 9K (Zacks, 2008),  #Ffhit
A% 2 RE I K 4 (Monahan et al., 2008) . A 7 FH T ek A O B Je 28 A D7t 2 1) A i
11, BRS 5 ERE 2NN, S =B DL e s = g 4 . ek
S5 B HOMERE G, 105 IR R B A BB I K (Z D)

= RAMHIHEHIIR) . Flanker I 10AF 552 VEAl 1) 25 /1 1) 22 1 T H (Diamond, 2013),
FARZHLHE K AT 8 5 AMU BT I RE R, RS R AELETRIE I TR
SR A RIS 300005 T B A SRz, AT W A AR TE DA SR 5 e ) f A 3 Eriksen &
Eriksen, 1974). AH 7R H WAL Flanker JUTAPE Al 44042 ) §E 7 (Amin et al., 2023; Fan
etal,, 2002). 2 5# T AW KA 10 3 F4 8. b0 S0 — B fboe 1), AR — B
FWT7 100 PN 2= S A R0 J7 1, S8 DA R DU S Lo ikt 60 %6, ik IEHf
AN HENETIHR

S DU S AR R . 2K TN 55 B L 5 s A 23 1] i 5 R g . 1
U1, Lind Z£(2014) &1t 1 L B 050K, D252 2% 0] TARICAZ A A2 BRI fE 77 s Wang %5(2025)
TR T =4 1048 2R AR CAVEAS 2 [T o AR 90 R FH U ke A o = UV Al i 42 MK
S 5EHAEME FRIERE, DR D EEEAK N IR 5 AR B % A B S R I
N A5 PR LR . WL 5, AR BB UG BRI 2, LR
K(EZEM).

FEIEBE B SIRT, TR G AR5 T 24280, Xt R R A 2obR S e 3 AT
ThS . SERERAUE REF, BARTE LR 2.
2.4 BURSHR
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5T 1 {#H Python 3.8 HEATHHR AL 5 /04T o S5-I TH B FEAR BE TR ORI B E: T
PEICAZINR . 2 (B FRAEM B A2 I B LUIE# R BB (EB R KON RIIRIR: BT
PRI LA R HE  AEB KON R IR R . &HRbrrh, IEFECOVIERTRIR, RIER%
B, (EERIBLEF; (EENK BIUPEENTAERR, RESMNKBK. RIPEE
BRAG, (EZRDUBRLF . B0 1 S0 TH L A — I h 4R AR 1 2R M, AR 9 & FaAm il o7
1953 BEJEXT R — 2 5 0000 50 0 56 AR AR 0 AT B INE BERSG . ESLIERL B, BT
FEXS P DN VP ) & F AR AT 20 70 SRS AE, R ARE], 1R AZ 5 R A2 U TA A e
MR B AR, B TIRSa. 385, WHAERAMSIREAR kI BG5S RS AA
Z IR ILZE SR, FEHB R R XGBoost HZ% ELE A M AE 11 MIREFE bt 53 FH 45 SR 1
T 7 o
2.5 &5
2.5.1 FHYERLE

RIS AR, W TCRE SR I 1 B AR HEAT R 4 @ P MRS o Bartlett 3R %
Rr36 (2 = 988.58, p < 0.001)Fl KMO £ 56:(0.76) %5 B3R BEHRIE A HAT R 140 b7 . B, WAL
FRHE T SRR R TR . W 43 AT 5 A U AR AL P £ K RURE B 7 R B2 ALl (Landers
etal., 2022): HH TR C R 77 BP0 BT XM, 8 e 8] HE LLgE S A7 AR oair 22 3, be
RO IERE . Y SGRR B Ko RIS R AT O B2 T AR, X
FRFAE AR AL (I e 17, 45 0 T 22 B 56 1) CFA AL A SR AT BEAR I U453 (52 (20) =
152.57, p < 0.001, CFI = 0.86, RMSEA = 0.09). Z:# Landers et al. (2022) 2% T U7 Xk Al 1145 1)
BRI AL TR AR, B U AE SO VR 2 R AR AR ZE AR R (K T 52 R X A AT SR UL
REAL A FEAF R 2035 (2 (17) = 68.74, p < 0.001, CFI = 0.95, RMSEA = 0.06)

kBRI VT R A R X 2 — RN AR ) SRR N R R 0, WAL 1 R A
Schmid-Leiman 752 1) 1E 58 J2 A5 84 73 Mt I 7 25 44 (Schmid & Leiman, 1957). %752 A0 B
JERIR TS5 K B 42 3875 10 (Jensen, 1998), A1 IR 7 22 70 il 9 AR ARSL IR 23« 45 RSB oR,
FEFET DU SN RE MR @ IE A R, g BRIV 5E — B, MRSkl r 22 5 1
9 48.02%. SULFEINS, A PERE AR AL O B AL R BT OR B B, SRR PR AN R
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g [ e — N FRE ), WAE R RBE I B, Dy JE BRI AT 2= A T FH 4
T MRl DA ESESRR, RS 1 B GBA S5HI S Bk T 252
252 EMEERLE

WFFE 1 K FH 41 A 3¢ £ B (intraclass correlation coefficient, ICC) 5145 bk A48 5 1t 5 8
AR Lo ST IVERBLCE I ) AE E N, S5 BN, H A R
AR E M, ASHIT TR F B A Y RO AT ) — B SR R AT T B (B ICC3, DY), 455K I
# 1. 2% Koo M Li(2016)1J45#fE: ICC > 0.90 HLFF, 0.75~0.90 NERUIF, 0.50 ~0.75 K
HEE, <0.50 AAE R BN, ST S5 78 P I PF 2 18] B R LA A — E (ICC= 0.66~0.85),
R X e\ B A E I BT T — Bk

x1 AR 1 ENEERRE

PR ARAFAE Hl HI ICC (3,1) 95% CI
TAEIRAZ I TE R 2L 31.33 (6.51) 31.32(6.39) 0.85[0.83, 0.87]
2 () ZRAE X IR A 9.24 (2.90) 9.22 (2.86) 0.77 [0.74, 0.80]
o 4 1) 03K 1E A AL 40.11 (10.00) 40.04 (10.14) 0.70 [0.66, 0.73]
BRI I 0 $ o= 4.18 (1.60) 4.29 (1.45) 0.69 [0.65, 0.72]
TARRIZIAAE B K 79572.18 (11482.44) 81922.86 (10238.81) 0.72 [0.65, 0.77]
) FRAE M B AE B K 229169.29 (29949.10) 229215.36 (29828.25) 0.72 [0.68, 0.75]
UEEEEHMIRARIESSNE S 70149.56 (4911.96) 70145.75 (5102.04) 0.84 [0.82, 0.86]
BEATHRRN DA B 133966.39 (59777.30) 133862.40 (59465.98) 0.66 [0.62, 0.70]

Ve IFHECER . B EOE AR R KR (B S L B ), R RIRLT, R,
2.5.3 JMITHEAR (1018

BT 1 RSIREA ¢ R0 LA 2 5 oK s e DY IS BRI, 45 R L& 2.
S AR TAEEAZ R IE A1 %0(0.96 £ 0.85) 1 T A& FH41(-0.14 £ 0.94), ZR7 T3 (p <0.001),
E 2 A FAE MR IE AL E, SEAIZL(0.69 + 0.77) FIRELR TR S FH4L(-0.10 £ 0.99), % R 8E(p
<0.001). ¢ FHZH A4 H 4R HIMR IE#%50(0.74 + 0.67 vs. 0.11 + 1.00) BRI A8 45

Z5(—0.62 £ 0.84 vs. 0.09 £ 0.99), 153 F{E(ps < 0.001).
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R2 BRI MK R

S REEEE) SEHH
REAE t p Cohen's d 95% CI
(M + SD) (M + SD)

TAEEAZ IR IE AL -0.14 (0.94) 0.96 (0.85)  12.03 <0.001 123 [1.01, 1.45]

75 A R AE I E A 2 —0.10 (0.99)  0.69 (0.77) 9.25 <0.001 0.89 [0.68, 1.11]
042 ) 0 3 T e -0.11 (1.00) 0.74(0.67)  11.02 <0.001 1.00  [0.78,1.22]
BRI H . 0.09(0.99)  —0.62(0.84) —7.71 <0.001 -0.77 [-0.99, -0.56]
TARIRAZ IR AR -0.02 (1.02)  0.10 (0.85) 128  0.203 0.13 [-0.09, 0.34]

A RAE M A E B K 0.03(1.00) —0.18(0.98) -1.96  0.052 -0.21 [-0.42,0.01]
Rt IMIRARUER SRS -0.00 (0.98) 0.01 (1.12) 0.05  0.959 0.01 [-0.21,0.22]
PEAE RN IR —0.04 (0.98) 0.29 (1.10) 286  0.005 032 [0.11,0.53]

2.5.4 1 EYASH

BT RAT G HBEAPE, BT 1 RANBCER B2, DL AP g 4
AR, 8 L2 BN T PP R AR i 1, S 7 (ROC AUC = 0.84) &I T
g I THEAI(ROC AUC =0.69). 7E#H1Z 5EFR . W5 2R 1RG, FARNREIIE
PRENNZ R FREAY, S5 3. fKHE Chen 25 A(2010)Ib5HE, g BT, ¢ BT (B
=0.53, SE=0.09, OR = 1.69, p < 0.001) 2 T Z /NI A IESHA A, TARCAZ IR E A £
TR FAE XS B9 (B = 0.97, SE = 0.16, OR = 2.64, p < 0.001), &I 224087, 44541 I3 1E
Wi 2(B = 0.64, SE = 0.19, OR = 1.90, p < 0.001)15 = [a] FAiE WX 1E 6 20(B = 0.43, SE = 0.18,
OR = 1.53, p = 0.020) 2 & /NS, B A7 R I e A 20 30 22 (B = —0.51, SE = 0.17, OR =

0.60, p = 0.002) 75 2 & 35 /NN
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=3 xR 1iBEE)FEE

LT R4 B SE Wald P OR 95% CI
oEich
e -0.43 205  0.04 0.835  0.65  [0.01,36.54]
E -0.07 0.09 0.58 0.447 0.94 [0.79, 1.11]
31 0.05 0.23 0.04 0.840 1.05 [0.67, 1.65]
= —-0.23 0.23 0.92 0.337 0.80 [0.51, 1.26]
g K7 0.53 0.09 37.88  <0.001 1.69 [1.43,2.00]
HLRY 2
e 0.74 232 0.10 0.749 210  [0.02, 198.35]
E -0.15 0.10 2.30 0.129 0.86 [0.71, 1.05]
31 0.13 0.26 0.23 0.629 1.13 [0.68, 1.89]
= -0.29 0.27 1.21 0.271 0.75 [0.44, 1.26]
TAEEAZ I IE w2 0.97 0.16 3523  <0.001 2.64 [1.92,3.65]
TAEEAZIRAE 2R 0.24 0.14 2.87 0.090 1.28 [0.96, 1.69]
2% () ZRAE I8 1E i 2 0.43 0.18 5.39 0.020 1.53 [1.07,2.19]
2 A R AE MR AE B i) 0.16 0.15 1.26 0.261 1.18 [0.89, 1.57]
o0 A o) 00 3K T A 0.64 0.19  11.21 <0.001  1.90 [1.31,2.77]
0 ) A B T -0.02 0.12 0.03 0.856 0.98 [0.78, 1.23]
PR AR A e 20 B = -0.51 0.17 9.59 0.002 0.60 [0.43, 0.83]
PR AR AR AR 2 i 0.10 0.12 0.72 0.395 1.11 [0.88, 1.40]

2.5.5 XGBoost 18 BYIEF

DRI AN [F) I i L A AL R AR g AR AR, W IT 1 RJH XGBoost 7 KRR I 455
SHAP J5 1553 M7 25 R IUARH X R0hR T 1) 5Tk - XGBoost A& — Fft 3 T30 FE 42 T+ TR L 2% 2
Bk, Redl PR ) IR L 14 5 44 0% R (Chen & Guestrin, 2016), LATRFME G [ Y45 84 7 45 5
WA RN . SRS R SHAP {8, AT & A S S Fa ke ik i s ko /s
551 Hr SHAP (B AEN B S MRS B, 55 15 5173 3l 3R o Tl 45 2R 1) I 17 B

g fE

WHIE 1 RA S Hras XSeE, JF{8 F SMOTE-Tomek X 28 i AT BLRAFE LS P47, ¢

A Bt B (Accuracy = 0.82, ROC AUC = 0.83). 1K 2 fizn, 3T SHAP {1 & 4L

UV AIRAIERE B8 0 B3 B DTHR R BT R AR IS, B AT 1 BUUMAEE T “g+ 4 N ZERRER T B,
52 R 7SR FH 20K /7 Rate Correct Score(IEFEIFR UAEZ I, SR b A ZRR UEZ I K)$abr, Frilid
EH 5 HT IR g (RFA8 S (IR ZE )« 45 R W, 502 (R AR B R 1 I 38 PR3 B AR 71 (A2 = 13.03,

p=0.011).
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TR/ S Z B Bras RIEAR — 2, TARSIZ IR IE L) SHAP B8 0.67, & 140
i 42 T L A 50(0.42) « B AR IR I i DR 20 0 22.0.36) B 22 1) AR AL T IE A 0(0.25) - 3X
R, AR GERIR RS, AR TCAZ R A o0 5% Y 25 SR T P 52 i A 0 B 5o

-1

ks e | ey
UM AR e T ¥ I
B AR L R < . T =
SERAEMRIE G2 +o — ]
AR > [ ]
BRI K [ o wee [N
SAAEMRIF K ) .
o =
BRI K e |
PR J |
o |
0. 0.0 0. 5 & DVD Ovl OIZ 0?3 0'4 0. 06 07
SHAPH FAISHAPHE

K2 WEFT 1 #%451E SHAP {5

2.6 g

BT “BrBULEC M, WEIT L BT AR SRR 1 SRR 2. AEIAFIRE JTITER L
b, FHASAER T RFHAE R 1 o0, RS B TR AR K 0 77, W5 1
K2 A H MY 5 XGBoost FLVEHEAT TIRAN M. PIER IS RER SR : TR
ZAEXS DTHR B = (A 2 L) e RIS ORFR . ST A & S5 B AT D e AR AE & R 35 ELIN [R]
B8 B RAT S5 B B S D SR RO BAR TUUIAH — . X b g B AR 2y G AR R, B
T 1 IERIRE g B F1E N — R0 BLRE JI RO4R bR BoA 2 2 IO TR L, (HA R DA AN g
JIH) 7 DN EAS A e B 1 S0 A F0EI R RE 5 1 SR

WEFE 1 ARSI RE I D PE S ) GMA FESR 25 2R B 3 3 T ), R I C AR e 12 A
THHS s HI B B A P AR R SR S e WP 2 6 AE “ I BRI ” AT, B AR S
SR T 73 o

3 WFFE 2: BYBULEC T—30 i) 428 il X 72 B &0 301 A 2 Tl 73
3.1 5%

This version posted 2026-04-27.
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WHFE 2 T 2023 % 2024 E[RITE 4 FKAEF 500 58 S ATV Sk A b 1 IEAXNBR R T8 40
GBA FHESNNR) TAEE S I, mAMAIITINAE NS 5# 7 446 N Hrr, B 177 A
(39.69%). P 269 AN (60.31%), “FHIJFER 23.92 & (SD =1.46). S 5FHHHIKAE 4 FK k.
A Al 34 A (7.62%)B £k 119 A (26.68%)C 4l 175 A(39.24%)F1 D 4l 118 N (26.46%) .
Z 5F 10 E B A RAONEHEIZR(154 N, 34.53%), HAMEERZE2 A, 18.39%). %
RIET0 N, 15.70%) B HAh b7 M4k B AL ST e 45 1, ok 280 A RS
2(62.78%), 166 NI NARGIRLAL(37.22%) . TR HT BN, ERZEMKTFa=0.05. Giit
THA 1 — B =0.80 H.TI%8 & 4 %% (Cohen’s d = 0.50) (145 1F F, G4 SRR E
DR 64 %S HH TR INER . FET 2 IFEASHUAS 2 12451 o
32 mIES S

WA 2 BT 25 4 #  LEAR Rl FR B I B 56 i GBA MK, JE M B3RS, 40 ) M 2
Bl B BARSARRA T, FHENR 3 E 6 AN IS5 e AL E 80k
%o HTRLS5EERMIERE, HARMLMSEE A REELER, SN
Foikgi—. ik, BFFE 2 fEUCHE I TEUR s B, BERAAR YRS P 50 S0k b e X ik i
ANRIHEAT 5328, B HRI R “mBia” 5 ARG W W98 2 A TIET 1 IS
Jiik.

33 R
33.1 SEYERE

BT 2 FHREN X GBA WP TR BEAT S5 MR BERT S, i 50 TE 1 AR . 78 SO VR 4000
BUIRAR IR Z AR IR R TR TGS, AR R RINGE, M8 BT 2, AN
AP 3.

3.3.2 JRSIMEA 1056

T 2 SRISIREA ¢ K50 b A o SR SRS AE DU TR 7k Ly 3, 45 3R 00
# 4. BRI TAECAZ IR E#%00.19 £ 0.90). TEZI K (-0.14 + 0.99) = Tk G ak 4
(—0.334 1.08; 0.24 £ 0.97), ZE 58 (ps <0.001). (EFFIRAN KL, EENK L, &

GA4(0.20 + 0.87; —0.13 + 1.O1)FEFEAL THRGTALAL(—0.33 + 1.12; 0.22 £ 0.95), ZF R E(ps <
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0.001)o 1= ek ZEL 1A 0 st 42 #9098 LE A %50(0.26 £ 0.83 vs. —0.44 = 1.11). BRI R B e
BZ(—0.19 £ 0.91 vs. 0.33 + 1.07), BRI ZE HH(ps < 0.001).

R4 R 2MIEEAR QK

., &% IS
FHIE t p Cohen's d 95% CI
(M + SD) (M + SD)
TARIRAZ IR IE £ -0.33(1.08)  0.19(0.90) 5211 <0.001 0.52 [0.33,0.72]
2 (A R AE W B A 4 —-0.33(1.12)  020(0.87) 5252 <0.001 0.53 [0.33, 0.73]
042 ) 0 3 T e -0.44 (1.11) 026 (0.83) 7.087 <0.001 0.72 [0.52,0.92]

BRI EEZE 033(1.07)  —0.19(0.91) -5221 <0.001  —0.52  [-0.72,-0.33]

TARRAZ IR AR B 0.24(0.97) —0.14(0.99) -3.932 <0.001  -0.38  [-0.58,-0.19]

AR AE M A E B K 0.22(0.95) —0.13(1.01) -3.602 <0.001 -035  [-0.55,—0.16]
I

Ot 3R 25 P 0.02 (1.00) —0.01 (1.01) —0.363  0.717 -0.04 [-0.23, 0.16]
PEAE IR AR 0.10 (1.01)  —0.06 (0.99) —1.595 0.112 -0.16 [-0.35, 0.04]

3.3.3 EEEASH

WHIBEFE 1 3 B sems, BT 70 2 AE WO Al vh 51N L2 IE WK DARR ORASE I A i 1, 45
FRILT- M AL(ROC AUC = 0.76)RIUE T g P (ROC AUC = 0.71). L1 & 53
R M. RALE, CRAFEINA R R BR PRI Z AR B AR, SR LR 5. HK4E Chen
LENQO10)hRHE, g TR, ¢ (B =0.47,SE=0.07, OR = 1.60, p < 0.001) 2 &3 /)
RIOSE o 73 I B RS w0 ) 42 ot 0 4 A 80 ) U 4% R X BE 9 (B = 0.58, SE = 0.13, OR =
1.78, p < 0.001), 2 & ZF /NN 23 [ARAEMR IE#HE(B = 037, SE=0.12, OR =145, p =
0.002) B{AZ2HRIMA B A $2 (B = —0.27, SE = 0.12, OR = 0.76, p = 0.023), 5 TAEic1Zil

RIEZRK(B=-0.26, SE=0.12, OR =0.77, p = 0.032), 15 5 & Z /N o
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=5 R 2iBiEmE)FEE

AT 55 REAE2 B SE Wald P OR 95% CI
R |
B 1.71 1.73 0.97 0.324 5.51 [0.19, 164.21]
WS -0.04 0.07 0.32 0.571 0.96 [0.83, 1.11]
el -0.21 0.22 0.90 0.342 0.81 [0.53, 1.24]
EENAEREES -0.20 0.22 0.77 0.381 0.82 [0.53, 1.27]
g K+ 0.47 0.07 4672 <0.001 1.60 [1.40, 1.83]
LAY 2
B 0.04 1.83 0.00 0.985 1.04 [0.03, 37.49]
R 0.03 0.08 0.11 0.743 1.03 [0.88, 1.19]
PE 51 -0.15 0.23 0.41 0.521 0.86 [0.55, 1.35]
SEDAES RS 0.09 0.24 0.13 0.723 1.09 [0.68, 1.75]
TAEEAZ I I AL 0.24 0.12 3.68 0.055 1.27 [1.00, 1.61]
TARRAZ IR AR B -0.26 0.12 4.61 0.032 0.77 [0.61, 0.98]
2 (A R AE M B R 4 0.37 0.12 9.66 0.002 1.45 [1.15, 1.84]
A RAE M A E B K -0.02 0.12 0.03 0.857 0.98 [0.77, 1.24]
042 ) 0 3 T e 0.58 0.13 2028  <0.001  1.78 [1.39,2.30]
o) ) I A B R -0.15 0.11 1.74 0.187 0.86 [0.69, 1.08]
AR s P E -0.27 0.12 5.16 0.023 0.76 [0.60, 0.96]
AR AR A B 4 -0.14 0.12 1.44 0.230 0.87 [0.69, 1.09]

3.3.4 XGBoost {2 AIIEE

RIS F e b AR (K R e, AT 2 4R BR ) XGBoost 73 ZS AL 345
% SHAP J5V553 1 % R I bronf 0hs O (K 5k B0 RARCR S $38 UBRAIE, {3 F
SRR E SRR, AR R IF(Accuracy = 0.71, ROC AUC = 0.74). 1 3 fis,
BT SHAP i i & MRFE SRR K /N 5 2 55 (5] V5 43 #7465 R AR — 3, b s 00k LE A 801
SHAP {84 0.32, & TR0 802(0.25) . TAEICAZ MR IEZ i K (0. 16) BA J =
) ZRAE M LA 40(0.15) . PAESE KW, FEFH WHARBURAR b, 42 i 900 1S L 1 HonS
L5 R TIUIN 5 SR P 5 M AH T B 5

2 3k NBSAIERERE RE D) 3 B ST OF HEAT R VERR B, WEIT 2 th IR AUAMAE T “g + 4 MR ZERER T
AL, REE K 7R A 23R 73 Rate Correct Score $RARGFAEFBI T 1), FFi@L B3 Hr 51 Ex g 72257 (UK
ZI). SRR, REE R ROV T2 IR R ) (Ay? = 1034, p = 0.035).
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i R E R
BRIt B
TARCIZ MR E
22 ] AL E L
AR E L
) AL
BT AURIA 1 G
AR
R
PR RS i

T

0.6 04 02 00 02 04 0.00 0.05 0.10 0.15 0.20 0.25
SHAP{i SPIISHAPAE

K3 B 2 #RHE SHAP 18

3.4 itig

BT 2 H T “BrERULES” MLAf, #E— B8R T AR SN G S8R 2
ISR R MSTREA KB HTR I, WEURASE TAEICAZ A MFRAE . Ml B
RN VU N FnRE F7 M) R IR 2 A TRSA, SR E T GMA 2 i CAE R I E P %
(Schmidt & Hunter, 2004), SZHRFEBE 1 AL

AR TR, AFETFHEFE 1, TAETCAZ AR N HE bR N5 AR B 1) 73
T3 HECLAR RS T B, ) o) 00k L 5 TR R (4 R MR X SRS . T —
BRI IZAE R, T 2 R XGBoost 4y KA L5 & SHAP J7 ¥ 53 Bt 4% MR e b et G sk Tl
RS DTk 45 RIE T % R R g, SCRFEE 3 MIMROL. Flanker MBS 120 42
PRSI 5 R I 2 R, H A O HUHITE T AMARTE X TP A 5% ) T8 A5
BIRFRXS HARE B . fESRPr TAEM ST, XMEE ) 0P A LRES sk AasE 78 Bl
T TARARSS, HE G R T4 A R . 31X — RPN 40 T Murphy(1989) I B 1451
B, AMRTEA FAE S5 M BOS AN E A 0 B8 20 AT Th e R AR LA R 22 5

B, BARHESE RE R, ¢ B HA—EWMNE), E5Mmaag T s ¢ H¥
MRS, X R, TERRMAERSEIN T, BT —BoAmEe )y, RrElanGe ) ae iR pkg

B

4 BTt
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ASHIF G R TR R0 VP e A AS AR Vv, F R T R U S S Uk R T, B E
JB 7R 8 DR I LE P A LS LU B o B R T 2 o A 5 1 SR B0AIE TV AL
Xkl SEARANANRILEZ R T RFHA, @SR B &R TR CRB &
D)o BONEZRSE, B2 LB T WAMES B B b Rr DA HIRE ST IR R IO 2 5 FHIE
TRIRI B TAFACAZ X 3 I 285 A A STHRSE M GCRrR e 2); ANBRAE IR BE, - #ii s ]
X ARG R B A SE SR K AR ) GLRARR 3).  BIR R IRIR NFEEIN AN RE )1 5 TAESR
DL O R AR AE T HT I SRS, SRR B LD 5 IR E R
4.1 BIREX

B LE A DR ST I EE R, DL “4ii—d fE 7 HAME BT HER 3
fii, SIN “BTERULEC” AL, BT A SRS T AN SR URAE AN RAE S5 U B 22 S A TR AL
o X — TAEAMNIE— @R BE LSBT R 2 TN AN BE 7 A TENL R HT 5 TR0 808 2% 52 1) AL
Gi—, R T e —Eusoik 2 M JFUU (Schneider & Newman, 2015), 1L T Murphy(1989)
(KIB Be M S 18 o AR 78 240 GMA D T T4 55 1 368 FH & o #6 FR (Schmidt & Hunter,
2004), TiARXS ZAR AR BUE S SHA R BRI R e e R SR 5 . AWFFURIL, #£ CHC
RIS, BRI AE 77 3E 5 GMA Fefith, (HILERSRANTE KB B 2O Thag o 1.
XKW, KR N E L GMA 404k 2 BRI EI/AAAT DhBe s sy, fe SEAS L3RR tH
ARG 76 A [E) B B 2 L P ZE AR AL o

HR, ARRTURENT T RIS IR AE Sy f R A% B (Sackett et al., 1988), X TAEICIZ K3
FHORTAAR 1o AR S A o FESLRNBL, AR TR mr b s BeF 50 558 HL A s A
MIPPAAESS . 56T CHC BRI AIHAThAEEE, TARICIZ B3 RBRAA R 11(GhH 5 A HEIZ
(Gsm), A2 il 2 AR AE 2N T 2503 18 4% 0 BR ][5 25 (Ackerman, 1988; Schneider & McGrew,
2018). AW FE K I TARICAZAE 56 H Tl A A/ A 35151, 1X 55 Broadbent %5(2023) W &3
FHWE R, AR ICAZ 25 285 s AR B 88 5 i A B AT VE RORME B T, M0 B8 i 1) )
.

BEAh, A FUHE R T TE R TAEAE Ny S R R I A% 5 (Sackett et al., 1988), X2 il K 34
FRAT AR K E . SRR BAF, ANTBUS SUMOR BRI T Do 2 5], SR
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FAMELEKR A, 28 B TS PRS2 8168 /7. Hofmann % (2012)F5 1, 4
AT TN RE R = KA 0 B SRR R T AN B BRI ARk it A ST — 20 R B, P
WX TE B GOSN R IR B . X —E5 SRR, MEBRITE RE R SR GIEMNRET),
FREN KR BT B SIRRE R TR R R RS . A, X R IO A IR
X — 8 Bl U A AR DA R TR B —— 5 B R) 6 R I R BE AL B4 T R
UEHE AL A (Troll et al., 2022). LMEBTFERD], 5 Fzs il 58 52 PN HRMY 5l 0y 46 25 245 R
(Duckworth & Gross, 2014; Moffitt et al., 2011). AHFFLHE—2 VAN FIHLHIZ TR H, X P
W3R Re YR TR E IR D RAT I RE, SO T AMEE R R TAES SR AT R et S
70 7/ R
42 FERRBE EBETR

e, AWMLY GBA fEHSHALUIEE PN MM S U &t 2 L RAET
2o A B, EIME AR 57 (Enkavi et al., 2019), RIS R, 78 OFLNIE R T
FLIF A 5 L8 TAR 3 5 B 2 A1 4288 T #F42 (Allen et al., 2024). ASHF 5045 AE R T Landers
£5(2022) KT GBA 1EAFIEAE 7 R A B AEN AU A, FEuRsh 17 IA B 58 2 HOf e
RUAEREA . B U SEAE K SURGIEHR 1R PR (Woods et al., 2020). JEAh, AHE 70 i 32 45 1] )
EHLER 5 S IR AR IR R, ESE 12 L RAE [ A B b i TS, v GBA fE4E
VU5 SO S T IO RL R AE T SR SCRE, R T B UG I (AR YR, AL, 2021).

HR, AW FAE A B SR ZN Bo R I 22 AL 45 5 Ao A e AS TR B 1
JIMPELBEARAE S . GG D VE G fiR TAE SO A i, (HILRE Fefit—
AR R T ELA I E LR, AT RO IE A 20 THT 155 e 4 75 2K v R 14 28 G0 M A 222 (A D P 2808
ZIMR EN 52 %% Judge & Cable, 2004; Thorndike, 1920), MGHETF A A B B HICE 5 A .
43 MRERERE

AHFFUAE PN B SR G B8 T 25 5% 1 Rp g W RN RE 0 AR 000 22 57, 52 ) T S i 5T
MBI, AAELUT R, TR KIE S TR T 1

e, SZBRT AR SR R BRI, AR IR T AN SRR A B B
SEHUON R T o X — BrHREE AT R R AN [ A 2B B A T 2 R, (HJCEEAE [R] — B4R

24l (self-control)
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VA0S B LA B B AR TR0 R80RE , AR 2 T P B P 2 53 5 A SR 1 B Tk — 2D A
5o HbAh, PRI RE FOREAS A3 Sl Ak TR R 00 R S AR A 01 T, R R Ry R
AT REPREI T A0 M AN o AR SRAE T AT FE B RIS A R VR B B0 R, SR Bl
BT, IR REA I A RIHRME A S B BB, DAE 5L 00 AR SO0 AN ) 000 2%
(1R o

HR, T TR 5o SRt &, ARBF OO LAEICIZ . Sl ol 55 %
OPATTIRE . BEE R AT R AR I, R AT R E RS e TR, W e
INHIRE T B, DLA TS 56 AN [R) 24073 e 70008 52 2% AR S8 i 369 B ok«

FRUR, S5 A g BRI N HRLE B 5 AN B BRBE S 1R R B, ARG ) R A e
It T B o I A3 B Bl A5 AT 55 BRI 4R T, 53 kA 60 B8 YR 04K 6 P e 228 7Tk 38 (Mlurphy,
1989); [HET, 7 xSk 2 4k 1 (Tett & Burnett, 2003 )t (575 JE A K0 K & (/EH H 281 &
ARKAIT T RLAE NN BE 3 2 Ahitt— 2D 40 N AN KE 45 5t (Duckworth et al., 2019; Roberts et al., 2007;
Wilmot & Ones, 2019). ZhHL. 154577 (Beilock & Carr, 2005; De Dreu et al., 2008) &% T.AF
F M (Morgeson et al., 2005) 55 K 2, F4 £ 58 A S AR B HR Y R L TRIAESE .

5, AR BEET o E A A S ST, 1 SO ] R IE N A A N T
A (U BE AR E AR AN 3 A 12 SE4E; Nisbett et al., 2001) ARK £ 2 ST SRR AS
Wt aie iR g, PR SR RAE AR RE ) 5 TAE SRR KR E AT, AN =4 Kk e
HE 70 PP AR i SO F PR AR
5 i

(1) FEFRHEEIR 5 NIRTE R AN B, IV JRE IV B AR R I 5 T, S 2R T A%
F4l, ®EURAMRTIREGURAL.

(2) FEFHBE BN, AT sEES] . R ERAEA AR, TAEICZ B AR XS DTk
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Abstract

In personnel selection, the phenomenon in which candidates perform well during the
selection process but fail to match expectations in subsequent job performance suggests that
selection assessments may fail to distinguish between cognitive functions important to perform
well during the selection process and cognitive functions that are important for successful job
performance in post. Against this backdrop, by introducing a "stage-matching" perspective to
address this performance-job mismatch, we conducted two field studies using game-based
assessments adapted from classic psychological experimental paradigms, aiming to reveal the
relative predictive differences of specific cognitive abilities across real-world organizational
stages.

Study 1 included 789 graduate applicants in a campus recruitment program at a Fortune
Global 500 company. These participants completed a suite of Game-Based Assessments (GBA)
specifically designed to measure specific cognitive abilities. The GBA battery comprised four
tasks: the Corsi Block Task for working memory, the Mental Rotation Test for spatial ability, the
Flanker Task for inhibitory control, and a Maze Task for planning and flexibility. Prior to the
main analysis, psychometric evaluations were conducted, confirming the test-retest reliability,
structural validity, and criterion-related validity of these game-based measures. Hiring outcomes
were drawn from official organizational records. Study 2 tracked 446 newly hired employees

from four different companies who had previously completed the GBA during their recruitment



and successfully passed the standard interview process. These participants were hired for diverse
roles, including management trainees, marketing, and technical positions. Due to the
heterogeneity of performance appraisal systems across different organizations and roles,
performance metrics were categorized into "high performance" and "low performance" groups
based on internal organizational standards to ensure comparability. Their job performance was
evaluated by supervisors three to six months after onboarding. This design enabled a robust
comparison of the predictive validity of specific cognitive abilities between recruitment and
workplace contexts.In Study 1, the group of selected candidates exhibited significantly superior
performance on most cognitive indicators compared to non-selected candidates, indicating a broad
cognitive advantage among hired individuals. Since the selection stage represents a "maximal
performance" context characterized by time pressure, high stakes, and novel information, specific
cognitive resources are taxed differently. Logistic regression and XGBoost-SHAP analyses
further confirmed working memory accuracy as a relatively stronger predictor of selection
outcomes (B = 0.97, OR = 2.64, p < 0.001; SHAP = 0.67), demonstrating that rapid information
updating is the relatively more critical factor for success in competitive recruitment settings. In
Study 2, high-performance employees similarly outperformed the low-performance group on the
majority of cognitive tasks. In contrast to the selection phase, the workplace represents a "typical
performance" context characterized by persistence, multi-tasking, and frequent distractions.
Regression analyses identified inhibitory control accuracy as a relatively higher predictor of job
performance (B = 0.58, OR = 1.78, p < 0.001; SHAP = 0.32), while other cognitive measures
contributed smaller, auxiliary effects, reflecting the essential role of resisting interference and
maintaining goal-directed focus during routine professional tasks.

The findings of this study not only extend the ability—performance compatibility principle
and refine the theory of stage-specific job performance, but also provide empirical support for the
validity of cognitive ability assessments in predicting real working performance. These results

offer organizations psychological insights for talent selection and management, suggesting that



targeted assessment of specific cognitive abilities may serve as a reference for human resource
practices across different career stages.
Keywords recruitment, job performance, working memory, inhibitory control, game-based

assessment
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