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Abstract

Test anxiety is a prevalent issue affecting the mental health and academic efficiency of high school
students. This study examined the effects of test anxiety on working memory (WM) performance in
high school students through a laboratory experiment. A 2 (word type: exam-related threat words
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vs. neutral words) x 2 (evaluative pressure: present vs. absent) x 2 (trait anxiety level: high vs. low)
mixed-design was adopted. High school students were recruited to complete a 3-back task, with ac-
curacy, reaction time (RT), discriminability index (d'), and response criterion (c) as dependent var-
iables. Mixed-design ANOVA was used to analyze variable relationships. Key findings included:1)
Evaluative pressure did not significantly alter state anxiety levels (p > 0.05) but significantly en-
hanced accuracy; 2) Exam-related threat stimuli significantly prolonged reaction time;3) The high
trait anxiety group outperformed the low anxiety group in both d’ and accuracy. The results suggest
that moderate evaluative pressure or trait anxiety may temporarily optimize cognitive performance
by increasing arousal levels, while the presence of exam-related threat information in the environ-
ment potentially interferes with working memory efficiency. This study provides experimental ev-
idence for optimizing the educational environment and reducing potential cognitive interference
to promote students’ cognitive health.
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1. 51§

AR RE A T SOR/IMATE PR 1% B3 = 28 1) FE R 5 AR BRI (Sarason, 1978), 70 N FERE 50K
SHEFEM I (Spielberger, 1980). EFERIRH BT 5N, @ ARSI EEEEE, HEIEH. F
REHZREH FPRFEERCE K, B, BWEE, PR, 2018). RRELE B R E R ] e
AN EITIRE, FEERIEENTL. oI BEET 2 SO R . R, PRITE RS AL
ReJI—— ARz szma L], T B R AR A R

EZIRER LI T, NN RF SR H P IR . B 703 WS W B 1 B 175 R i AR R
RE, Bl s B IR S8 . 20 AOIESE 17 SLIe = s W B IMN R e IR RS
WEEERECT I, FRE, kDR, AR, 2011). BRIESEEJ146, FilEihilican “H:Rl” “HE
87 S a A R IR ] BLRE R RS . UK, AR FE KT 5 1 B ) A7
1 {8 3% 559K ) i (Putwain, Langdale, Woods, & Nicholson, 2011).

TAFICIZ(Working Memory, WM)2ARIE S o 0153 5 B &I AF i S0 TR0 R 48, HRIEA IR A
58 JHNFMES E UM K (Baddeley, 2001). TAEICAZ MM &8 % K FH#AE) & (operation span)~ i1 &
(reading span) J N-back 5522 #3120, HHh N-back 76 xCAE 8% 5 UR N S B AR ICAZ AR e R R (T 1
AREM, =R, Bk, 2012).

AR R S e, A R A B SR I A RS, S T R IR A R R S AL T
fE1e1Z(Working Memory, WML RE, 1ET 5200 220 K I (Spielberger & Vagg, 1995). HALHI A GEIE T &
G BN R B A —— R RSN TE B U 5 b 7R R AL ERAT 55 H bR S5 AR B AR DGR IE, TR “ BUE
KA ” 5 TR AR RS MR BE B3 AT 45 A8 £ (van Dijck, Fias, & Cipora, 2022).

LA I 22 SR B — 5 R 2R A (0 i 48 508 BRUBP R0 B B2, 5k 256 22 77 VR A8 BAE FH AR BT - Utk
Ab, RS S 7T 2 B AR TR AR A, AR AL o AR AE ey P A AR T AR B 8 7 e . B Tk,
AW TN IE IR A S Tt K P R 7018 535 2 i B P o 2 A P& L, R T DA ) R
(1) AEEIIH KRR & B ReA RoaE mh ARES R ? (2) H gl Rl an 7 s m TARICZ 8% 2 (3)
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AMREE R R B R B S TR LRI R R ?
2. ik
2.1. #ik

ARSI RE T SR E S E T ARG 84 (B 52 N, ik 32 N), RS
BN 15S 217 AP M=15.87 %, SD=0.43). KHBENL BB H0R0 AR K 7140 (42 )RV
F12H (42 N)o I $aA A 8l IEML D 1B o 9256 5 5 b oK 5E A SR FE (1 ) e iAo {E.(9 N), ek

AREEARN 74 NGFIEIA 38 N, TTHEIH 36 N). #dS 5L553K 15 708 E SRR, S5
TR MR B Y 2> i ftb(Sh 5 H24127).

2.2. SCIGWT

KA 2 GRIEZRAY: i ghial /A ia]) < 2 G R . A/76) x 2 (R EEKF: miAR) =R RIRS
SR, H, AERECNPR R E, VPR SRR AT A AR R, AR RN 3-back 1T
FIEWZR . R . HEAJT4E d SR BBRAE co 3-back AE 55 E-prime 2.0 it .

2.3. SEEEMR

SRR (TAS)KH Sarason (1978)4iil T4 (200 BT H A% X FERE B R (TAS), 3L 37 &4,
KREZAFAm“R” =14, “8B7 =074, KFFEH RN Cronbach’s o RECH 0.832, F/ERIT.

KHRE - R fE & ER(STADHIRESFE B /3 EFR(STAL-S). STAL-S AW RILH( “HaEAR” =1
g5, “AEWEHE” =4 47). ARSZIGIL =R ERZSHEREIKFE, Cronbach’s o REN 0.879~0.912,

24. LRI

PR VG NS00 = 5 SE R TAS B3 STAIL-S &% e N 125 (5 BIAS , B 5 HET 3-back 1E5545 21,
W ORI ARAT S UM (IERA 2R > 65% 77 N IE 5258

PR G AAEEAT IESESS . VPN R T2 R 048 §18, TR DA 2 itk is SE (AR ds 18 W
Bt ). RRALBEIR TR SE PR 3-back 1155 (B RN BB b 25—k, T 07 B P -
AR 50 A IEZGRIRA 15 ARk, BRI 2 I 5000 ms, [H]FE 1000 ms. FERAESSS5 R E
SLRVIEE STAL-S &%, WIS 3 758,
3. &R
3.1. IR RS ZERE

I = BRI Ve AR GR KA « B R AKCPAB IE . SRR B DR AR T A i k), &R
R BFEA 74 N(TRFH 2 88.10%). Harman HLA TGI8 SRR, FL[FT7 %50 2 77 Z BN 16.04% (<40%
5 FHH), AR FRALEAEH LR TR R ZE . SR B 3-back (B4 P IEIZE N 82.5% (SD = 7.0), H
B S8 R SR AT S5 R, 30 0IE SE R4 A A R
3.2. BEBHMHRIE

NIAEVFAN 71 B R RS R R BUR, ARFFCRA 2 (BRE ST A/70) * 2 GRS -
25 PR VY AR PR R P DR 3R A T 2 A, R R R AR R AR N I AR R AT Sk i, DL
STA-S ®RM AR REIIR. 4R ER, FRERACE R M B 15 0 4775 B3 TIAE FH (F(1,71) =
9.824,p=0.003, fhin?=0.122), IXmHEIT A S MAE S50 17 B8 b i 4 5 SE S AR K o YR s D 2L
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EHMAREE, F(1,71)=0.018, p=0.894; FIEPIEFR RN AEE, F(1,71)=0.084, p=0.773; FH K
LHAERARZE, F(1,71)=0.582, p=0448. MuidaRM, EEHREERNMEZERG, LREHN
(I T 155 55 (7 /70 5 kA R (G g il /b P 1)) B A 2 255 51 R IR AR R K I AR 1R . s
FETUEE RS AR AL 30 (18 /)R MRAEREZH(<18 73, n=36)MEFEFE (=18 4, n=38), MIFEA t 5
B5(1(67.58) = —12.31, p < 0.001)4% F 55773 4 3.

3.3. THRIB1ZRE

WCEFI BRI AT IS, BRIEFR. N B 15865 d'BL R R SARAE ¢ DYANRE TA/E 812
IR TE A CAERR . RS 5 J1Fe bR d' UL R R BiFRTE ¢ VE NIRRT 2 (B kK J: H/70)
x 2 R T B i B RD /A PRI < 2 (R AR BRI/ /) =R B ST 2001, ik
PASHERT I SRt 25 R R o 7 2255 PER 38 (Levene f50) s &N I AR & T % 2H 1 22 J7 22 35 2 P PR o

wize 1 & 1R, IERERYERE R 1 E RN R 3 (F(1,70) = 4.005, p =0.049, fiin®=0.054, /N
N, A IERZM = 88.3%, SD = 6.0)i& =T Jo & F14H(M = 86.1%, SD = 5.7);  HAth 3= %007 K 22 HAF FH Y
NTE N

Table 1. Descriptive statistical analysis of accuracy

1. EfmEEEERt o

T 7% 1 U R A 2% B R N
M SD M SD
B T £E L& KT 0.851 0.055 0.846 0.072 18
TN R o R T £ KT 0.872 0.071 0.887 0.067 18
o 0.862 0.063 0.866 0.071 36
IG5 £ HE K 0.883 0.065 0.888 0.059 18
WA ES TR R R KT 0.902 0.055 0.888 0.071 20
it 0.893 0.060 0.888 0.065 38
B T £E L& KT 0.867 0.062 0.867 0.068 36
Mt R I AR KT 0.888 0.064 0.887 0.068 38
Rt 0.878 0.063 0.878 0.068 74
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Figure 1. Inferential statistical analysis of accuracy

1. IETERIERTIE ST AR
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Wi 2 K P8 2 B, IS A o FEE SRR o 32 2808 42 3 (F(1, 70) = 5.243, p =0.025, {iin?=0.070,
SERNE) s BRI R (M = 1175 ms) KT R PERIIEM = 1117 ms); HoAth 32 208 58 BAE AR E .

Table 2. Descriptive statistical analysis of reaction time

2. RNEHER MR O

Te 2 B AR B N
M SD M SD
TREE AR KT 1149.424 292.624 1198.123 315.177 18
TevEAR 7 T o £ R KT 1042.844 292.118 1143.500 421.738 18
Mt 1096.134 293.189 1170.811 367.977 36
R o £ B K 1175.616 245.478 1231.478 312.443 18
PN IR AR R R KT 1102.238 315.800 1131.927 365.789 20
My 1136.996 283.334 1179.083 340.733 38
R o £ B K 1162.520 266.526 1214.800 309.759 36
Mt R R R KT 1074.104 302.197 1137.409 387.897 38
it 1117.117 286.924 1175.059 351.828 74
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Figure 2. Inferential statistical analysis of reaction time

& 2. & MEHERTE ST AR

e 3 K& 3 pan, Hel Jifebs 4% UE 71 ERRLEZE (F(1, 70) = 7.976, p =0.006, 1 n?=0.070,
FHAEREN), TR A72H dE (M = 2.87) B8 i T To s F12H(M = 2.53); 55 FE e 2H 32 0N (F(1,70) = 6.226, p=0.015,
i n2=0.082, PERN)EE, EEFUERA dEM = 2.85)08 & TR B AR R HM =2.54); HAb T8N

LA BAERIIA R

Table 3. Descriptive statistical analysis of discriminability index d'

= 3. YRR NIRAR dHEIR MG A

To B R AU R N
M SD M SD
R o7 £ LK 2.330 0.374 2.454 0.664 18
Tt 7 RRE B AR HE K 2.492 0.699 2.828 0.682 18
it 2.411 0.559 2.641 0.690 36
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R BT A R K 2.627 0.940 2.772 0.608 18
PN E S =R AR R KT 3.190 0.558 2.873 0.726 20
Rt 2.924 0.804 2.825 0.666 38
R o £ B K 2.478 0.721 2.613 0.648 36
Mt R R R KT 2.860 0.714 2.852 0.696 38
Bt 2.674 0.738 2.736 0.680 74
5 9 * *
4.5 4
4 4 *
35 1 | |
3
251 B R
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Figure 3. Inferential statistical analysis of discriminability index d'

[ 3. #E50 14RHR dHERTMEGE it S04

RIERAE ¢ FTA 5208 S A8 AR AR 2%
4. g
AW T % 4 B HEbR R G0 BTN R 7« S8 5 e R A AR PR, 0 R I R -

PR )RR T i E s 45 IR SR AE R A BUIPIR S ST s BRI 51 A S B2 2 25 A K
R AR XS B AR JI 4R bR d RN R34, HAR T R A R R R N B EAE A

4.1. TMEHERIEE

At Fm e FIEBHEO R s 5, EARMERIPEURS E KPR EE S, RIMTRILEHES
P 1febs dTEE IH B ERT, RN HIEEN . X —E RS TI TG MR A E 7 8. %3
TV NIE B sy T I S SR AT 55 S L I e RV E RS, (HEE RS = RN B AR 8 3 B T .

AW AR S TO AL T IE A 24 S I A, W] RESZ BB IR R Y . BN KRR T
SREE PP I E s E AR, L HPA BhThae v] Re R Ig M e 77 2 B LR B A4k (Mller, Chen, & Zhou,
2007), BN SIS = AAUE 7 BUSE B AR . IX — WL AT R AT [R]85 R 1R Y B A R R S AR B
R R IR (P /N, 2022), EITEARBE TR A4 [FIFER, —IUE S B AR DG SEe iR I, BRI £E 8
5 FRE T TCIEA RO AR S M B 22 A (PR AS £ RS (Putwain, Symes, Coxon, & Gallard, 2020). HT1#4
RO FEMREE, F8 205 PPN R T REOGE B 1R FE RIS LIS H (e 3. 4 201R), R4 A 3)
TAAMIA N BEIE A TTARAL TR

SR, FIRKRT “HPA BN 5 “BIHLA0EeE " R B BT DO AT 88 Rl . X—I4R
Por, WK TR RS A, FR . SNERTE R AT e O R LS B R 2 R RS B VPN,
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{EHANRGRARAE L —Ff “TkERe” MRiigtT. ARAT AR 5l NAEFRRDR, BCRAAFISREE L1
J A AR, A — P U0IE E e AR RO AR SR R s A IR B 51 A (B AR -

4.2. EZiX BRI

AW TG RFRI, 2B A 3 K N (A + 58 ms), [HARBHRIERGSE, IFRIIRIER
RSB, X— RIS T IEEEH 18 (Attentional Control Theory, ACT) 4% UM% . ACT Fibig
e, BRI oS B N R RRSORE) RS, BATHIRE R BE, AMHE B BN R E RS R R
45, FEUN TR AR SR R A 552 2135

BT E, B iRV IE T [ A8 2 £F & Si(Defensive Survival Circuits)fil & B shibiF: B3R, SE6EA
HTF YR 5% 4 F PRI TR (LeDoux & Pine, 2016);  [FIRY, T A< SO0 1 e B A I — M v 2B BN 0
S iy, ol DUE A 8] - AEAPE AU 5 1% (time-accuracy tradeoff) ZiE K i T[] PA4E RF IE 6 2% (Putwain &
Symes, 2018), 55 IEFAZRAIEAE T M. RABERTE M — P47, POk s Rl R n T ] § 32 %
MR AE BIRZ T B Zh s A FE R, MO T X AF S LeDoux [EUMME 5 B ML AL B T R 5 45
TR AR .

TEfR IS, BHTAPRICRA 717 8% 48hR, R EEWNER IR 2B R . ARSI TR S5
A IR BB BE AR (Eye-tracking) 5 244 A1 5% FLAZ (40 ERP H1 (K] P300 i73), LA B3R BCE R B i ik Shik
TR B O 2 e, P IR R B R R S SR T R E A A .

43. FREE

SIMTEE RN, R EAE IR AN e bs & BN R, H s A R LA TR A A
J1EbR B TRRF BB R . X — “REW” NS REME “FEIERF N 1K— BT, (HREFE
A ASE NN TR ERAR 1Y) “ARAZHLH]” HESE N 1S SRS .

Bl Wow, S AR R A S BB B 1) STAIL-S 157335 2 2 & TR T AR PR 20 . R e /K 7 ]
R A o Ao I 5 B8 2 AR E TR Ry A N B4 1) 3-back AF45 B, BN T L5 AR VE N K155 71 (compensatory
effort)” DABEGR 2RI, SRTT, XMPAEEIFARR A LT . R BT FE PR B SR IR AR RE R I, W] R & RN AR 55 M
JE(3-back) BN T — AN RHER T AR T . RS HME AL TR R IE IS LSS S AT OR AN X TRT B, A
FEF IS LM R BR W A N AR 3 s (B ST — 20 ok, M T AR S IR AR IR, # Rk
gl fe 4 B B 2N ik

UBAN, AR S AE T AR B TR A AR R S PPN R 0 s R E SR R BAR . X AT RER A
R TUAE R — P IS S I AE RS, 75 SRR % 9 2 1) BB % 5 A e 72 4 WG ot AR AZ R BB 28
(Calvo, 1996). TASSZI i hMIPFAN IR JIA 2, REEHIE — NMESBER RS, B ARSI nl§e
RVIERE U RS P T RLRL 0l 7, sk esE, PRIC K, 2021). AR FT AT 23R N 5 fef (1) 2 7K~ 1%
TH(N 1-back % 4-back), FFIG RS MERE R J s FERBE L, DLR GRS S0 SR i AR R MA A R RE )
IR PBRBIAE . PREFIXFh “mkERe” MBS, YT 1B s R 22 A K B B 3l o\ B T
oI B HA EEISEE .

4.4. RN

AHIF T R I TEAL e PR35 H 4P 2 AR g e . ARk ) R e it T R E MR . B, B
FOIMPAE TRV B R 3 K AR S REIT 3% 3 B 05 5 Tl B 458 o i DL 25 X O IS B “HE 4% “YRIR”
B “PHTE R SShRTE) EMER 91 R A F MR, BT ReAEI BOR B I R 0, A
FUMTRE . R, MAE R RS A E R, BEFHNEEAHERES, DD
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a7 CAVEA H bR S s I S B AU TS 5 I, 7 OB P AL ARl 5l RS b T O R A
FORAS, AU R S AT R R A RR R A N A, il S BT K, AREETUR LR
J& 0 5 s AR I AR IR T | HEAEICER bR LU TAESS R, KRR T2 A AR L i = 28
SR, IXFR ORI AT REVE T SR AR B IR SN B, X T RIAL TR R AR S, X
Tl 52 (R R RE R 45 7T RE LUSE e R BRAE B AR A, RA I R SR VRIS I M e RS R R . R
RO AR RREE AR E SRR RT3 f gt R SERA, FenlEmEE R A4, EIAK
Sk H bR IR A OB REAKCSE, GBI I NE VR BRSO R AR IR, B Bl A AT DU E i
ST EE AT SRR b Bk . Z% B, R AR RCR I AE S N i R E A &, B ARG ER
B MRAEMA, RSBl AT R R E ER AT

E&ImHE
A FR 2024 5FFF R T A FARH NI ZR iR H BRI H 95 . S202410635264) .
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