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Abstract

Executive function (EF) serves as the core cognitive control system for individuals’ goal-directed
behaviors, making the systematization of its components and assessment methods crucial for both
scientific research and clinical practice. This review focuses on the three widely recognized core
components—inhibitory control, working memory, and cognitive flexibility—and elaborates on their
cognitive and neural mechanisms. Furthermore, it summarizes the primary assessment approaches,
including neurophysiological and psychological experimental paradigms, as well as behavioral rating
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scales, while analyzing the applicability and limitations of each method. In light of current challenges
in the field, this paper highlights issues such as the lack of standardization in assessment tools, lim-
ited ecological validity, and the scarcity of software-based and integrated test batteries in the do-
mestic context. Finally, it proposes future directions, emphasizing the need for multi-center collab-
orations to establish local norms and promoting interdisciplinary integration with information tech-
nology. These efforts are expected to advance the field toward standardized, ecologically valid, and
intelligent assessment frameworks, thereby providing a clear theoretical and methodological refer-
ence for further research and clinical application of executive function.
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1. 5|8

P AT I BE (executive function, EF)& 2 A0 B0 T — AN EEAES, 2 — e SURELIIMES . X —
R e - L AP 2R O B 2 O R 0099 AN OIRT S . WEFR R B, RIAUH 2 I35 & 51 — R A AP0
B, kRl dh B BESTE RGN R E T S IR 2 07 R, X EEEE D) 2
“PATDIRE” X —ARIE BTN E SRR B I T E AR IE R B S0 & SR B AR TE AT Th R
IR IR, TR IRRAT D RE AN A TR B R, OB T R R S % R g
BRE KRR X (85238 AR (Alvarez & Emory, 2006; Friedman & Robbins, 2022; Zhang et al.,
2020). —MCRUL, PATIIRER TR MRTE R ZNFTE SIS, S Tk E H I, AL BT A
HATHE BRI H I EE JJ(Bridgett et al., 2013; Doebel, 2020; Perone et al., 2021; Zelazo, 2020).
2. ITTHRERI R &

SANFO B E R, BT DN AT DR AR 2 AN R DARNIN T or 2 e 4 i ks DA ] A — S
RN, PATEE ] B0 2 81 (inhibitory control), TAEic4Z(working memory) 1A K1 R i& P (cognitive flex-

ibility) = MZ0 o 2R  AERCEEAE B AT AR B R IAT D RE R AR, R AR PR R (Diamond,
2013; Ferguson et al., 2021; Spaniol & Danielsson, 2022),

2.1. HIEIZES)

IR 2 MEE R H SR OB 51T A, RN M3, #RPTIMRRIER 51 8 7 (Dhir et al.,
2021; Wegmann etal., 2020). #4561k AT PLSE R IE & 24 FAESS . R EMflEH AIA R T T35
BHREXREY, FEerhsh AR i BRI TR (Mirabella, 2021). 362 —Ma S ihig A O P &R
HIEE ST, A A1) 5 S ETAE S AN E B IR 35 R B, #5861 B K [ Bi(Hofmann et al., 2012; Kréplin et al., 2021;
Miyake et al., 2000). #4261 EHE B RIEH AT ARG 5. BIREEH], WIAT 6], Fa4HA
AT R, BOBE RGNS 2R RAMEIT A, AR AAHRENE R, AT RN ). H IR AATH
B, RHINAFFE AL MVEIAT Sy, B sl s SN . B3RS HI0 57— N7 B A, X AEME
REf% 56 L AE IR T /2 (Mischel etal., 1989). TP, ARG INF040H]. FEEE, Mk
FERE = EReaePEH 40, IR S R B A e TR SR R ) b, R A R ) S5
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KR —PANIETER), B BTN E), E30, B EARIE, BER, 724 H R GRS S)(Theeuwes, 2010),
5 AR S B RIS, B R AR AR X Ao IR A R R0 BERAE R T AR I RE 1 2
—, BE LB AAE AT A MR, LA R E M) (Anderson & Levy, 2009), H8FTHT TR LA
JEt&TH(Postle et al., 2004),

o 42 i ik A 75 A 0 OGS B FF R I AR BB R BT WA o D R 4% 1] 5 45 %R 5] (inferior
frontal gyrus, IFG)FT#GE % YA 5% (Aron et al., 2004; Chuah et al., 2006; Aron et al., 2014), &SRR S5H1F0
it (anterior cingulate cortex, ACC)F Pl 4 [2] (medial frontal gyrus) )% 2 V) 4H 5% (Garavan et al., 2003; Hes-
ter & Fassbender, 2004; Rubia etal., 2003). HH, FIFIAHT [EI0F T 98 il = E 5 85 2 (Braver et al., 2001; Carter
et al., 1998; Salehinejad et al., 2021), & T [21 7] G £ 57 S ML VE R 4% Hl (Egner & Hirsch, 2005) BA K #ii]
JoR X Mi(Aron et al., 2004; Aron et al., 2014).

2.2. T1Eigiz

TARILAZIe S BORFEE R, FHAE OB Foof Hgh T 4b P (Baddeley & Hitch, 1994), HFEHNE-F
W CARCZ A RS & (W - 23 A) TAEIEZ . TARCAZ X T B A ATt A5 I R HERS T R T B 4, K
M B, PLACK 3R W AR b 7y AR e R oC B, RHEBERE /I Eat, Bk, TAEIdZ
KT filid 770 % 56 B B (van Ede & Nobre, 2023). LAEICAZ 5032 H58 5 A & 4=, FHH .

TARICZAFE A, BRER, BARGREE, WEEY, WiEERMPATIN &R . PHoefat,
A TG 8 B A AR AR DG, HR R D s i (AR Az B X AR Y I A U250 T01 [] % 523 (Anderson &
Hulbert, 2021; Ishihara et al., 2020; Li et al., 2022). ZAAR(5 S i@ M- R 3A T 538 S8, IS
HEAE R RS BAE 5 R 40 B o 11E (R B ISR M oS Ao T 5 5 X 4k, AR N 125Z Broca X
Ao MIATIE S X FRD 7818 30 [X RS A 57 2 [B] #% 8 5 (Caciagli et al., 2023; Deldar et al., 2021). &R SR
FEBOE A IS MR AH (prefrontal cortex, PFC)f BA47 [X, %5 1A1{E EARFHEIH AT M PEC 1) BA47 [X. 7S]
&R IRBOE A T bR R X, AR S L K2 A SR 2, AT RS A R A I DX
(Zhou et al., 2021; Otstavnov et al., 2024). PATIM LA TTEAE TAEICIZ P RFFHIGE S, XHE BT RIS, R
By Fe S RS m s, XL Ee B SMIETAT  Z 1 E(Menon & D’Esposito, 2022).
FAEWN, AHECRHENRIBR: R AE 2 5 R Z AR, ATt S8 22 5@ s B Z, Hlinfrss
U, HAx, siRiEERIIM R RAE(Yang et al., 2020; Pupikova et al., 2021). FIAM: [ L1 N ff i 5 EA
R : H—, SRS AHRME BRI MRS TEE BRIE S H I, WEM & EE BRI T IR+
(D’Esposito & Postle, 2015).

2.3. INHIREM

IR R EVE R PAT DIRER — D EE Ry, E AR LIS 58 S 7 AR BTIRS, XHXPIUE 55
H LI i) 2 1 2 (Malambo et al., 2022; Hauser et al., 2015)o WK1 RGP K —ATJ7 ]2 AE B 72 2= 7] F.24
AR IR 53— DR 22 ARE T, BAE N BRC 2R _ERENS S22 M BE (I A A BE 1) A
A ARET ). BRSO At 7 B AR IR (B D LT RO A, TR AR E N AT 55, s LA
idfZJohann et al., 2020). Pk, AKEER TR LI SLAEIMHE B TARCIZ LA b o BN 55—
ANTTTHIE Bt NATTRE S0 (0 B 2 (B e AT RE ) o SR AN L4 2 0% (1 R T LA A8 A 1 75 SR BT 5
o AN E CAHTIAT R R, IFREBA I AR BN . BAEARIIIHL 2 (Diamond, 2013).

KA R PR AT DL xS 15 1T BLR i 3t 4T A 55 F4 4k (task switching) R 5E o 8 5€ i A AT AE 55
B, AT%1E BSBEE B — MU R IME S K E (task set), XAMES R EBEHE QS T R 1212, RE
EL A K (Sakai, 2008). FEFHGLREH, X FEESGATIES, FHn LHZNRIEH RS HHRCE
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HIEROETIR, FO UETES H bR g — AN AT 5 % E (Monsell, 2003). SEEIRETH, AR5 HHE
(task-switching paradigm) i 8 FH SR ER T A K R & VI P PEAL A o 13 X 75 BB X 7E PR AP sl P Fl DL B 14T
K AAE ML, 4ATAESS 5 Se AT 55 M (R B FRAEAE 55 B 8 (repeat) i IK, A HTAE S5 5 S8 ATAE 55 A R I FR
VEAE 55 3% e (switch) iR o W 70 R IUAE b B BRI, BRI R B TERf 28 B IR (Meiran, 1996;
Monsell, 2003; Rogers & Monsell, 1995). 1T 255 4 54T 55 B 5 2 W] X Fh 22 S 4 BRAE AR A (switcheost),
LA 0 I A ) s S IR (BRI 252 5 AR K ) S B (B IR 38 ) 2 22 Rl B (Rogers & Monsell,
1995). HEHAR AN N 2 HT 55 B BN A R GiX — AT 5 R o 75 B I8 [A]

—WUUH T IR, R, ONFEHAT R LR (perceptual, response, context switching) =%
BT SRS BTN 2%, JCHARH N RS T, B IX PRI X AEAR 55 a4 b Re e g — et
FFE FH(Kim et al., 2012; Mofrad et al., 2020; Sdoia et al., 2020). 5 —I 7T M0 58 B, & FMU R4 (DLPEC;
BAs9, 46). 77 [El(cingulate; BAs 32, 24). il (superior parietal lobe; BA 7)1 Tiil(inferior parietal lobe;
BA 40)55 5 X ZE A SN R 35 AT 5% Hh i3 i (Niendam et al., 2012; Tsumura et al., 2021; Vallesi et al., 2022).

3. ITTHRERTIRE T
HRARBUA AL, BF SO AT E R R AR 07 2RI B AN AT DO A, oo LA S0 VP A Pl
BEPP IR SR VAN CL AT 2 A R SO L0 B2 90, T A 2 B DA A

3.1. SRR

3.01.1. TR

W FC 5 F S AH 5< B A7 (Event Related Potentials, ERP){T- 25 F1HR BT 4-(Saccade tasks) X MAHAT T B
AT EVFAY . ERP 2 —Fhaets DL 0 RS FER I (RIS 7R3 5 I a2t iy ik, KR +45
FEIRTRE, SAMETT RIAT THREA SIS I, ERP AT A R £ AN [5] ik 18] B A3 s AT v i A R i,
TS e A 0 3T D RE I —Fh 7L 5585, 2017; Clayson et al., 2021; Jiao et al., 2020).

3.1.2. 1OIREESCLG

(1) el ]

T #i35 % FH Stop-signal 1155 Stroop . Flanker 1145 Go/No-Go 155 Simon T 2555k I & #1142
HilGE 17 - Stop-signal 1145 ZE R PYHARTE S PRIH I HERRHL AT — A RN AT 5 ) Bl A5 11 T B SR B2
(71T 5%) e Bt — AN R BT SS, TEFFIEATS R, AT LA s 45 1E A -5 1 SO 3 B 5 e ol
R, MRS AL HAHIBE I (Jia et al., 2021; Li et al., 2022). 24t Stop-signal E 5 FE BT~ Fider g
B RIEM A 7, FEERAKE RN RS S U TR ). EERERIEE B R MG 5 fE s i
WP RN T T e RN, BT B . A5 TE R BAS 5 IS PR — M55 ( “7 ) ——
B A5 S, R4 S0 B SRA A AR RS0 P T S5 A R P 3, AU T4 8 R M (Logan, 1994).

Stroop i EUHH 1935 4:3& H L% 5K Stroop $&H, HRIUXT B a4, w232 St i A8 By 1A L)
TP ST 44 B A ZE K, G0 P B SRk B 5 “ 40771, 7 UK B 2 TPt 5 (6 iy 44 (Stroop, 1935).
X R — R A SRR AN SUAE B (D) KA T R AR A Stroop 248X Stroop T HE M.

Go/No-Go 155t 4l 42 il 6 3 I F 10 7925 TR BRAT S5, SR SE 6 A 45w H B 35
AV HEAT JUBT A4 H S B (Han et al., 2020), 4HBLEE “ BArflg” i, 7B &M, B “Go”
KRB Rz, IR AR AR B, WA ZEIATIR R, B “No-Go” RM(Xieetal., 2022).
Go/No-Go £ 553& H T &I B B i i 42 il e 7701 (Wiebe et al., 2012).

Simon £:55 % K H 6] _bmm] TR B ) SRR R S5 (Holmes et al., 2009). 7E&E— M SEEG K
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R, HU R A R S 2R “+7 300 ms, ZEBF 300 ms J5 7E HN B S A 005 3 BAT 5 o S LA
L 500 ms, )5 I 1000 ms %5 5 (Grandjean et al., 2023). B iz AT 55 42 20 W 5 S FR0 39 1) 17 A 2 4%
E(ZEANALE . A8 S el B b, A &S A N, B ez s ek TR O R AT . 10k
SN R TEAff %

(2) WFIREE

Tift 70 3w g R B R A 29 28136 (Wisconsin Card Sorting Test, WCST)illl & 1A 51 R 3% P (Hommel et
al., 2022; Miles et al., 2021). FEBTRE R B 70 RINEAE S5, BORBOARYE < gt B sopRgE
ATy RHETR,  LE A E i X 43 R HE IS IR B R BRI o FEIELEEAT 10 IRIERA 2 K5, 0 4 2K
Mo ZALS LA 4 5KALTBE%: EJ7 ISR A 128 sk B, Bk RN N 8 em * 8 cm, R
EArRILAAL, Sk, WL 4 MBI, EA 1~ D=/ B PREETE . Hrh 4 5KIECR 2 ) i
BIMNL=M 24088 AT 4 NERE R, 3% ERP TR A& BT 42850 it 5
BLBE (Bt BEEUZIR), FFEFKAW =K. 2. MR BB B0E 195 2850

(3) LAEittz

e & TAE L2 RS, BT HME S . B TAE 2 124E 45 (Picture Working Memory
Task). {35 1F:55(Backward Task). N-back 1£55 BT Z(Corsi Block Task)%5(Best & Miller, 2010).
R TAFIRIZAE S R E TAR LM A BT S 2 — o AR5 AT ERE S, 75 ZEARAE 3 i SR 7 1 it A
AUH TR IERR AR AR S5 (R H DR — 0O MBI T E BRI S, BEAE B AR BRI, AF55 M B R
RSN, (BT S T AR S R A G B E T H AU BRIA H R, DB T2
(Zhang et al., 2019), N-back {T45 Z 3R 9l 150K WI NI H Bk (il (= B A B sk B R R R H BLEI 26 n A
PP ECAE, a4z 2w S B A A R P RO 28 (n) R BRI 12 S far (Frost et al., 2021). FHPG R
155 T RIS s — R, SR A2 A (5] 00 07 fi 853X 26 B B (Milner, 1971), N-back Wl
BAES SRS CAA S R 0T EHURA 5550 % 505 .
3.2. BRIV

HAT ThHEAT ANV E B (Behavior Rating Inventory of Executive Function, BRIEF)& H g 3 FHE N 72
FIVEE MASAT ShEE M B R, R RS 0H](Inhibition). 2 (Shift). 1% 4545 #l(Emotional Control).
TAEI21Z(Working Memory)Fli1-%Il/2H 21 (Plan/Organize) 5§ 5 A4y 3, B &R T PATREM—
ANRRENL ST o BTSRRI AERE B, B3R 0T K H AR T ) LB R (BUM/ A BRIV RE ) 22108 ) LB AR (T AL
B8 ) KB DR A RA(BIRITFIE), BE XS A [\ 45 88 B 1 AMA AT bR #E AL HAT T RE VT 5E (Gioia et al.,
2002). [EAHFFTE X AT R G E R THAT DR E S, RIBAT DIREAT AT e R 3L
FRAE IR A 5N [RIAEE F OF B B 145 B S

TR VEAE R L W8 5 47T 2 BT (5 52, JUHX TR AGE AR F S 56 28 S &7 € Bk
RVFE A OB R K BURE I, R E kL —, HRAHRAEFELEERN B THSME. B S NFK
FER R AR I BRI EBEANNESEGO, MV E R TR B WA A5 r Re 2 I w
75, TIEFE S EAMA O E R K K.

3.3. BNEBIARITE

3.3.1. RRAEHMLES
Kirkham %5 A\ (2024)3EF 19 5 SCRRAOZER R, JUR 20 UL 52 (VR) Y 2078 VRl $04T ThRE 7 THIAZ 1E
. ABAEZ A, AFTIRER T RAFAE R IR, S 2 s S5 A B2 i AR K, FEAR 2T
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FES & 225, T RE PR R FLLAS Co BRI B PP A

3.3.2. ETLEREEMZELTIMHITESTER
Arpaia 55 N (2024) 8838 H —Ffik T I 2 fisi i BN =280 25 0 B A BUE S5 Y8 3K, SRR SAAT D RERI T AT
Yo BT E RO T I AT TAEICAZ X B R AR OIAT DO AR, IF BB T e B KPR 55

4. HETHRE T FEEREERE
4.1. FFERGER

4.1.1. ROFRELRPITIhRETE 75 EFTFMN AR HE

SRR AT DhRERL AT 55 2 A 2 B, AR BOAE 55 I P Al B9 B AT DI BE A A% Lo il XA ], RIVE
F [l — A 55 SAFAEAN R RO RRAS RV S PR HEAE, 38 JAN 7] 04T D REIT 7C R 45 SR AR i LA EAh,  — ok
PATDIREVEAS AR 55, B RZ MPATIIRECLAMR ARy, X SAAT ThREA TN RS Ve 22, 5 el
JREAT 2 KRR VAL THhAT DI RERRATHE LA 5E -

4.1.2. BRBRDEREER. FTERENRNITHRERNES

PUAE 4 T R RAT DO REVE A 77 2R AR B 2 (0 S5 AT DB A% A A 55, (B IZARAEORE
K HEEXEC RS, R TATERZE . FERE B0 B AR S5, BRI LA T AE 55 14T 4
r, BEAEES, NAZTETIOK, T 2T KA R L5 AR AT B DA A W L. T
A H T IESR D AR AL BT D REAR AT 55

4.2. H—LRE

AT AT, AT Z 0 KA EIEHAT THRELE N B MHOARIZh RER H T T, R
FENL A AR R, DUE TR 3 E A R R TR #xd BN 3 AT s> B g i, AL suaT et
MAESS, NSRS B EARAT WA EE, FEX— Ui S 1.

RRBF TR INGE LB APEREE L T RNRHEE L RIS AR, HESIPAT ThRE P04 170 2 REAL
ERCTT ARG o B, FIRIHLE S A SR S EARAT N & EBE D), W@
ATDIREN R, DUSEEL “REHERIZ OB PG 5 T IR S R .

HApokyi: (1) Hg4E BF PR @dMR &R aask, BEZRER. MR R
Ak, FE=HENGE55 SDK. Bt NS BRI, AA0 R = K0 s PG TRA, JFiER
PC SHEXTG. (2) ITFRZHOHBEL. RS Z IR, BEimEht o 285 9. M2 5T RKKX
B, FEAREADTH . 1P LHRH VR-N-back 5 FHL Stroop XUEIE, #dshf bt E PG,
PIEE N RAT & SCHRIE R B F o AR, IFIT G DS A . (3) TF AR B 2 21 5l B2 W AR
Mo FEPFEN TR R, TR IR B IR, Sy ol R s . B ARIRIR: XHE RSB 2 3h
PEAG & R UL SR AR 0.80 LAb, IFEEAPPEE . (4) RIS EF I . £ =N
SEMFEIS “VR-EF 446”7 NAIJT A, @ERCERCRE, M TiE e 5 i AL BAR S R, Bnan &7
fitt, EEIRAFIEHE “EF @EESRY .

Zr L, HRTHAT DO RE & H T B3 I AT A E s s REE 2 22 M, (HA2, JEATEAEIE ]
TG M LIRSS, PILAEWT FUAE 55 A 3% BT FU 8 th B8 e MR R B BL. BB IR RS RSB R 3, I
FEE A B0 R R I BIE AR S5 BEAT AN, DASRASHERA . 2 WL B PP Al 45 2R

308k

JikoE, FhifEte, LITEE, WA, XIPL2017). AT IIRENS 5 IE WU M SR R RN B TATOE ERPs IIRTTL. O

o
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