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Abstract

Objective: To explore the impact of pilots’ ease of excitation on their working memory ability, provid-
ing empirical evidence for psychological selection in pilot training. Methods: Using the Highly Sen-
sitive Person Scale (HSPS), 143 flight cadets were divided into high and low sensitivity groups based
on the top and bottom 30% of scores. A total of 82 participants subsequently completed an aviation
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decision-making n-back task, with reaction time (RT) and the signal-detection-theory discrimina-
bility index d’ used as performance indicators of working memory. Results: The high sensitivity
group showed significantly longer reaction times than the low sensitivity group on the aviation de-
cision-making 2-back task. Although there was no statistically significant difference between the
two groups in d’, the mean d’ of the high sensitivity group was higher than that of the low sensitivity
group. Conclusion: Pilots’ level of ease of excitation significantly influenced their decision-making
speed in high-load working memory tasks; the highly sensitive individuals exhibited significantly
longer reaction times, which may indicate a cautious speed-accuracy trade-off strategy. Ease of ex-
citation, as a personality trait, may serve as a potential reference indicator for psychological selec-
tion and cognitive training in pilot candidates.
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1. 5|8

FEIANTE RGH, FEBE R ATH AR 3T, AT SL M 0 C B SR BRI 15 0 e )
RGN FHME R RHEE . R B EOR B3 S TR fdar, (B AT SRR RE 7y, Rl s R
AEER SRR ), R T S ELR(CE T, 2019). RAT G A SIZK ST B R i 0 AT RS B
B AE B PR e B DA Je 5 24T 55 AR RI AN AT - 8 B B AT ZIACAO)Seit, BN ARFR FEHI ®AT
L) 80% (Mifh, 2016). HAK/E Bt #FE LIRS E R R R A E FEHFHR L —.

TAEie4Z(working memory, WM& MMARTEF JE S Z N FNTE S FEd, XS B AT 8 i A7 5 ST
THIREI RS, $OBEZERM AN O . TARCIZ A8 =AML R4 IHEHE. i
A BRI AT R G KBS IR A S HR S 1EE S, U0 2 TR FH SR A6 L o 25 A A
TG E, A4 BAEMRF IS, 1E8 TAEICIZ O A R R HUT R A, L FE B RY
SRS FmL, FNRESTRANDREE ¥ (Baddeley & Hitch, 1974). BUARFARY, TAECZ A
M REMEEPATIIRE, 5 ATERAERIVE VAW ASE, 2020). TAETCIZnT RS B8 ) 43 Ao i ARk
N5 FEMAMAER, PRI AR AERFR i S B BN KT, [R5 Bl S I 58 3 DA R 4% 1) (1610 it
YFE M, 2012; Gonzalez & Wimisberg, 2007).

e AT R, AT TR AR BRI R 6 2GS S (RS SR A . AR AR K
R BEAT IR . ORFF S TR, DASCRAMER H AN (1 P 5 (Enriquez-Geppert et al., 2024), TAEIZAZAEAT]
FLE A AL RS B R A DA &, &S BN AR A% OBkl Wickens IAHSCHEFLR I, ST
FA i kAT s, TARCIZ 2 o E BT SR, mTRe S T Il “dREmE i st
YRR (Wickens, 2002). FET I, AR TAEILIZHE /IR AT AT AR B AR AT S 16 s PR KRG S 40
W RGIBATIRES, JF N RS 35 BRI REARAE SE0E . TRFCFEI AT B TARICIZ AR iR Z R &, BE
AL OB AE AR O UG, R IRBENT S 24 A AN BB A D) 7 2

T TG TARICIZ R E LRI T/ 2 KRG I, (AEEXTZINFEIRE ) AMA 2 57 77 11 B AH 9%
REMEAL, MIXX T R AT R A F BB MME . 8 AT REd ™ HiIlZe, (HEERXT
FHIF B CATAESS S far i, ASFEIAME ) TARICIZR AR R 2 57 . XM E R AR B MERZ R4
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A e NSRRI

et Gy SN R — PP AR X AR AR R, B AR AN 4K A0S IO P 507 0 PR BURR AR B (R T4
2023). WEEAEBUREBIR(IRIETES, 2023)4528, FEMHN BAALFER IR EER, & R B AN AT ER
ST T IR X VS T e R P R R EAS SRR B, AT B SR A A SR e R AL
XA AR R A, AN AR SR, SRR R BN 1A v] BEHE i EH AR5 S5 1A 2 (Aron & Aron, 1997;
Gearhart, 2014). $R1f1, FRBLAHOCSTIEWT UG KIL, AET6 T 26 5 B 5 F 68 1 R S5 R AR E 5
o FABEFLEIR, E% AT Sy B A A T8 T SN A R AT 55 1) ORI BE BE R (Gerstenberg, 2012; Hoff-
mann et al., 2022); EH AT ITIEE, XBEMEIE G RN RALSSH, S S0 R f 155 1E i 2 B0 v
(Jagiellowicz etal., 2011). XFPP J& 0] GEIR TAL S HMEL AN, BE R 1 26 20 BRI SR I B 520 o] g
FFAE SE IR 2 BN o

AWFFCINA, Dot G AT R AR IRz i sgm, AR —pLRIE -SSR, w2 B g A
FEER IS R 1R AL i 0 SR I PRI = 2% VR P A5 L R M B 1) J2 AL A R AR 2

MINFTZ IR ELETRE, % e Gy AR ] T B R 2 I AN T, 31X S5 525 A PR B 18
MFRA . ZEIR(Wickens, 1984822, TAEILIZABAPAT G RIOER RIE. @5 e
X AM TR A SRR NI TR ], 3R T AR TE AR [F] AR A7 AT 2 A T, AATTIRI DA 60 B 5 mT R B 22 4 40 i
FE B HRBA AT Glid SRR, X I T s AE 3T x5 BB ACIZ R B, (Ha A
ZANFIEIE, TR/ 7 AT AT SR R R, SRURMNRE K . Rk, BRATHEN, T
TAEIRAZAT BT, B 2 e CAT A i T R I TR Ein, 23R B SR

SRR FE A, RN TR 20 DA AT B IR R B B . 3% Cromwell 25 A (2008) IR 7, &K
ST TREHLEI A T A0 1 S5 R B NS B BB 8 5 A ol B B s )
BRE, XEREFEZNIAEE, BFESHXMIESLTRNELE, BEASEANT RIS S b
(Zabelina, et al., 2016; Braffetal., 2001), 437 BRI 0T, P45 BB 5 A B) T 42 oot
YT, AEAE S e TARICIZAR S, AN TR EAN R & TE O B AR RR PO 8, IR 245 B2
BON TR, B 5 EARA RAPARI R A TARUEAE S 808, %8 2 PR TT 58 75 BB
WS ok IR e T, X A S U M IR .

B RIS I PRI 5 Ay 5 A MR AEAT S5 AT H 14T R IL . Smolewska &F(Smolewska et al., 2006)
FERAHKRHEFCIG R, 5 0% G AR A A T B 2 2K F B AR 57 R R AT e, SRl 67 1tk 25 SR ANAS
PilESG . IXFh “ DUE RS 1SR I& (Heitz, 2014)7E i S TAEICIZAT S5 R RN, e ds 5 B /AT
ATE SR 2SI, Wi T T RN, RAAEAEEH e Lai s BARIC BN T, 42
HOE RN, DA BB 1% o IR AR EE AT A a0 B TR S AT 5 T 28, (HA SR K R B ]

L LERTR, AWEFUARH DL R

BRBE 1 MBS AT 50 B AT 01, %ad 2 B AT RAERTE PSK n-back (R 2RI EK
S NEI o

BRBE 2: AT By EAE AT SIERTAS IR 3R n-back {55 HH AT RESRAS B s 0 J1 4R 5 A ME, LR
IR €2 i

NIRAE IR, AHIE TR FE B RFAE(Zhu et al., 2023)TF R 25 56 n-back 1155, LME S0
WA a8 & AESS IOSIE8 TARCIZ I BT s e bR, BAEDRR AT R A& 5 B 2 AR R
RILHIFEW, LA A 5y AR S0 TAFCAZ AN 22 LR BE B e g, IR o8 /AT GO B SO
I SRR R BRI AR ML 2%
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2. IREMREHFZE
2.1. FIRHR

IR FRSE 143 4 T 0, S (SR EURE #%K) (Highly Sensitive Person Scale, HSPS). &k #i
BRODAES 30%0 %00 brite, EEE. R4 % 43 NGt 86 NS i 2 ki n-back L5. 4 A
WHER AR S S, BA 1 AR 3G 2000ms) #5315, SEHBFEAR N 81 N(FEHd 41 A,
fIRAr4 40 N). BT kI n B, 8 18~21 ¥, FEARRHES ®AT ABEORIE R /A — 8. Pidgtm)
HSPS B0 EFRE, tg=—18.97, p<0.001, A Z M5 HE .

22. TH

22.1. BEHREER

KH Aron 55 A2l (1) HSPS &M & I M 4 2 A 7K~ (Aron & Aron, 1997). Z &R 3L 27 4
H, M Likert 7 fiit5r, 1 = TEATFE, 7= BEME. H0BEARRMERI AT 5 B
ZREREZIUF PRI E B IFHIME M (Aron & Aron,1997; Churchill, 1979), BEU6H FIPASE A AT
47108 S AR P RS A P U R

2.2.2. TIRiIZRME

AW TR RS A TF R AT U3 n-back 450 & TAEICAZ, DTS NN A S48 %0(d)
HNFEFR(Zhu et al., 2023), SLIGFE P E-prime3.0 4’5, &% I FIE RSB I BERH
1-back 26F, 2t 21 MAK. BMRRAAE S EARSLEE — 8, HZ I BAEs L 85 200 1500ms /%
SR “IEH” NIEM, “HR” RAAf), BEENT R ERSL TR ERSLE R 2-back
FAF, A S AMHPBlock), FAUIEE 22 MAK, FE 110 MR SRR WA 1 PR,

BARSRIGRFR M T« B gy Je B8 £ /AT B R 4% (primary flight display, PFD)HE[fl, ##42 2000
ms. R 5 L W B HAT E R ERAE, FRN I 25 R ORRRE AR IR . BEJG BEAEA s E, #7452 3000
ms GEIR ). FEREE WG, FREDLT I8 PFD i, sk 75 0 W7 24 5 X 12 [ (10 25 Bk v 58 5% 7 51
AT n MRIRERI T n=1, [ERSLIH n=2) &R RFER D —8. A8, % “F7 &, 548 #%
“y7

Heading | Wind Speed

2000ms  3o0oms  2000ms 3000ms 2000Ms  3000ms

e AWGRIES IR T RS AN SCER(Zhu et al, 2023) 910 T TARICAZAE S5 RO, JERAE AT 78 75 Bk L 1
Hor iR I AT 2
Figure 1. Flowchart of the working memory test procedure

B 1. T2 RIZEE

S ML ES 3 ¢ PED 18] H BN TR R THN , S0 A5 R . HEm) e d AR IR Se e {5 S e
M H AR O —BUKUUERZ “F7 )5 EREGIA —Bul i ik4z “F7)ibH, BARRE S 55K
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Wit A K (Macmillan & Creelman, 2004).

R HIW AR R AL FEAR R ERIZETE AR, PED AN B2 BE(VEH-3 £+3), NI N/KVZIFE
(VEH-3 Z2+3). U ETRChRFEIN & AE[-2, L2Ja B AR, HlEh “ERf7 , BUHEER “AER” .
3. R
3.1. BiETALE

ABI TR S 5 A AR B3 048 B(d ) WE 9 PPl TARICAZ RE I HIAT bR 2 — o TR NI I
Py 2000 ms, & H LIS TAIRE AR R 1 44 (R A7 2 SR 2 7E T ik T 1 S B2 IR 347585 2000
ms, FEARBEGIRE, RAFMPER NI HIEEA 41 N, KX E 5 EMEH 40 N KA IBM SPSS
Statistics 26 KA, 73 AT PR AL AR AE At 25 HR 5K 2-back AT 55 1R REI FOHE A 1 a5 & AT IO REA ¢ K
B, DABSTAEICIZAE 55 R I 4L 2 5«

3.2. THERIZESRUMBABER S

X TARICAZAT 55 1) S RIS BEAT MSLAEAS ¢ A5G, 45 RN 1 Pos o« PREL IR REIN 22 7 35, 170) = —2.45,
p=0.02, Cohen’sd=0.54. it oy WAL S BL N 25K AR B 2 I, R AR5
A AN T 1]

Table 1. Independent-samples t-test results for reaction time (RT) in the high and low Ease of Excitation groups

= 1. BRAFHRMAESZ RN RT BIRIHE (GIER

WA 5y N# M SD ¢ P
1% 40 1239.46 212.22
55 [ Bilt) RT N —2.45 0.02
= 41 1356.18 216.77

STHER 77 @ HEAT IO REAR ¢ A5, 45 FAnE 2 Fiom o IRZLAE B 11 ¥ 80 B 2 SR B3 109y =—0.64,
p=053, Cohen’sd=0.14, FWHFHHALE TIEICIZHIHERN T3 AR DI &2 57

Table 2. Independent-samples t-test results for the discriminability index d’ in the high and low Ease of Excitation groups

2. BIRNE S B EYIR e CHYIRSIAEAR (RINER

ety Gy M N M SD t p
" . fiX 40 1.26 0.89
el Jife & N -0.64 0.53
i 41 1.43 1.44

4. Wig

AR SO I BRI A S M R n-back SEER, RVT 1O AT S B — NSRRI AR RIS
GERRM, m A o VR AE AL R 2-back 155 H K OB (RT) S 35K TR & 5 PR 4 s (2950 0
fBE() b, mXE g R E RS TR H, HERABEASRIBEE. X—ERYPPHER T 5%
B T JEAE TRAT G AE AL B AU DRI 55 I R R I AR

Aron % (Aron & Aron, 1997)¥8H, 5248 5 BAEARIAZ O s A2 2 0HE BT E IR 2 IR /T
Too FEART R 2-back 1551, ZAHIE T BEAR I A MR AN NN BT Z2 A RN B2, 56 BT RS 48 19 U
i, e 5 uesk, M SFEUR MR EK . X —f# R Jagiellowicz %5 (Jagiellowicz et al., 201 )M 54
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ORI AR Ty B AR A B GORZE N, R STV R 4 I S 15 B RS R A T )
285(5 TARICAZ 2 UIAH ) B0E 7K1 58 1y, s FLIR BE N T IR R 187 5 (0 S LR, 177 A2 Y5 R I xod o A5 6
FEONE IR A RAE(Owen et al., 2005). XMERE 7 AT ASHIT 7T H i % A 2 JEVE /AT SRR NS A 2 1R 55 2-
back F-55 F BT R T, 75 R R I ] 5 J P 0 L L

BEAh, ey B BN SN AR AR AL SO BUR (BT I BRME), FIRESBUES LRERERS R
NEREBHE(Acevedo et al., 2014). WA EIRIRE, X 5F% L RHE B SH 5 MEF R TR
LR, MERNBEFAE S SR, BT RS B, DLHSRAN S IR 5% 5 i R X . 5 b [R]
TEFZBRL RIS, %6 2 MR T B 2R FH LU IR <7 B OB SR B o 1X 5 Smolewska S5 114518 — 2L,
FATTHR H v AT T SRk A g e et IR A MR S5 SR, e T 3R I S E AT 2 (Smolewska et al., 2006).
IXFRE A AT AR 2 LEAMALE (S B R SRR I B IN 2 Ik, R TE S FE E A aim RS AT Es 2 /Ml
PRUCEC S A SO, AT B T NN o 3% — B G 70 5 18 v 1 58 2 1R -5 XSG R (1) A0 25 A R0 F 7
w43 3] 7 TH ENE(Rochon et al., 2025).

TEHEAN IR @ b, w6 G BV M8 Bm TR 4, (R Rk B G 22 B3 7K F(p > 0.05).
B, X — A2 R T7 A — @R T E 5 2w 5y B B A2 O FUAERE, B % as B A
Ao A S5 0 R ) SRR R BBORE B e, SRR T REAT IR FE AN . PN TR, A o M
o FREII 5 22 4 T B e PR R FEE AR, S RT Re A A AT THE X 43 B ARG 5 5 1 S A I AAAE T AE R 3 (Greven etal.,
2025)0 IR R (1 H ARE S 00 B R A ) B BVE SE G, REAE L BERAE 2 T SE B
X B S5AEEHPRME S o BN, BRFEIN MR L 2 1k s % 6 2 B MR B 3 T e 5 i )= I e RS 44k
P Gmhs . ASSLES TS PSR 2-back AE45H, X Fhghd 7 A A B H HRIH A Je iR O H 2 n-2 fi7
BINCZI) @RS IENW . AR E ORI . R, BT AR AR ERES I EIEARE, mX
7t oy M B SE R N SEBR B A IR, R REH i E ST

AL R 2-back AR5 AU E I BN I BULRE,  SEARI T RBAT RGN &S5 B PREBr . = Ay
Gy AR IR 1145 BB ARG, 10T 753 7 g DA R 55 B T Rt N O FE MR BRDIR S, R B0 = 5 8 1) 28 Y
B Z NI (Lavie, 2005). FEATL S R E 2-back X s s fE A BUBME S5, Xm0 a 5 B4 1)
KIGHAT IR RG 2T “mFERe” BHORES, XFELER 5ok N FERT BE £ — @2 L HI 5910
RURANRAEN S, X BV R AT T & 12 R R RER B Gt 2 KPR AT s R R 2 —.

VB SHE e E IS R G RE, mh S B E RAT R AT REAELE — P DU R R U
(AT AR (Heitz, 2014). SREH TP IR AWM ZER KL EE, X417 HIE H AT GERIN—FiE e
s, UE FER R FIESE, (BHE TR PERT Greven Z5(Greven et al., 2025) B 4518 — 3. A 136 B =%
B oy R AT O AT, ol B URAL 7 ORFUBETE L RS . AR A 5T 7 i KR A FE B
FRUR SIS TE N, SRk PRI IR A DL R ORGSR AE AT R A o A a1

AW T NPT Gy AL 5 TAR LA Z A () 50 A it 1 SEESCHF, oy B AR AT BN 22 7 (1A S
BURIER AL TR A . ENHET, ARFFRB N ©AT R SIS e A Bh S B 4 s . thin, wlk %
Gy NHAGFe bR, 456 R TR R T 22 R VLS (Lievens & Sackett, 2008). GmFEMIZE . K2 T IX
FOET RSN R S EE R . RIS BRI AL, = e & B N OB AR (W s BN TR s R
—EERCYE. HRAk, BRI DS A O R AT RAE RO B AL, RSN GRTT BRE, TTIIANER
PRI GRIX ZENENTFN 2, B BARA TZE I 18] 5 0 T LA TR SRR, (HIX 75 22 /5 ST Tihft 5% 1) B ik .

YER—TURREMET I, AAES T RIRTE . ARTREARMBAI BN . AR AR K EAE, I
HANANFE 5 ANFE RATAR AT 1, DR m it 450 B rT R P thAh, ARBFFEECR A n-back 1155,
AR R 2 M TAEICZE (L =3 18] TARILAZ . BT BEARS5) LRSI RATAE S5, ST E (A8 2K
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o AWFRANR AT N2, RKATEEIE. ERP (W1 P300. N-back #H3<HLAL) & fMRI 255K, R7
AT 5y A MR AE TARICIZAT 55 h K ig sh AU 22 5, ERanaindonnt . T (3o o fE 58K, M
SN ZHRAT NG R . 5, TARICICERIN G P57, s 2 B A X B R 3K B
NEBUBE, AR SRAFE FE . DG T R IR 1 5 2% A R RO R AR A S, TR T 26 R T e 0 (T 1 VR B (Gross,
2015). EREFFRAMIEERITFL, H5 AT VIR M RESUE X dy 5 B 5 TAEIRIZ o6&, sus ik il
S TE T TR T RE 15 250 = M Ay B B M AR 1R 12 3R B SRS (Tang et al., 2015).

5. &t

AT A D4 2 AR KT S8 2 R AR R T ARSI AR 55 B RORER R S R AR B
FERHI NI o Nt 5y XS B0 J146 50 & R ARIE B Geit 22 B K, R = - 4UE & RS (e
TR 4L, HIZERNEIN—MAERE RS G . 48R, T KNG 5K B
Wi P S S SR S T % 2 SR SRR I A K SIS, IF AT REAFAE — b “ IO FEH ORI OR~F
SN o FE T, %A By R RTAE N AT BUER SR GRIIEE S5 10 bR, JUHX s o 5 i
RIS TS PR P HE I 2k

& H
S AR R AR L 55 2 10T H (3122023020)

S E 3wk
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