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Abstract

Using the emotional version of reading span task, the purpose of this study was to measure the
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working memory capacity of individuals in two different contexts: mathematics related context
and neutral context. One hundred and twenty seven junior middle school students participated in
this study, including 63 students with high mathematics anxiety and 64 students with low mathe-
matics anxiety. The experimental task required the subjects to judge whether there were word
order errors in sentences in two different contexts while completing the letter memory task. The
results showed that compared with neutral context, students with high mathematics anxiety have
less working memory capacity in mathematics related context. This shows that students with high
mathematics anxiety have difficulties in using working memory resources in mathematics related
context. The study further explored the intervention measures for anxiety related invasive think-
ing or improving the working memory capacity of individuals with mathematical anxiety.
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1. 518

# 2% £5 F& (mathematics anxiety) /& i /™ 1488 21 5 SR B A O 19 1] I 7= A= (1 55 9K A0 £ R 1% 2
(Suarez-Pellicioni et al., 2016), XF{1E47E H & A 15 A% AR A 85 op #B4R & W (Mammarella, Caviola, &
Dowker, 2019). HTAERECFAEL BT IRES:, BUEHEENMEAE HH A TS TP AR 2 A i B
TR & o AR ORI, BE T ki S B B = A ST 55 (Rozgonjuk et al., 2020), #x
KRS B R BRI B AE 1R Bk K (Namkung, Peng, & Lin, 2019; Gabriel, Buckley, & Barthakur,
2020), 1% BN T e fE R (Maloney, 2016).  FRAREEFE EEAMARTE S S B AR SO I ) 2 0
PR AR 2, (ERARATE HoAh SR () B A4E R HE BT 25 R AR S IE S AMEB A 25 . WmH, —J
[fl, fERHAT R INEEIRIEIZER, RMEE HECHERAME S B MR B 2R —J7H, 4%
I P SO A HE R I R, B AR R MA S I MR Z R 1 RE ) Rl 2 RIAFAEE I
(Ramirez, Shaw, & Maloney, 2018). ARFFE NN, F2Edh s H 75 245 B TR 1212 (working memory) 74
Re S8 (Torbeyns et al., 2018). TAFICIZAE —Fr BT IEA R CININ RS, 0] AMEAMAREREAEIE 2 730
FIT B BRI TEA S B MEE 7, XaeRA R 58 B— TS BT 55 5 — IUE B A0
{REFAE 55 (168 JJ(Bouchacourt & Buschman, 2019). KEFIRMISTUERT FL R, H R AR 7R AH T
PAT TR TARILIZ BRI, EAMEREE B9 0 TAECIZ R TR, T T EeEse f, m
T AMEBI# R S (Asheraft & Kirker, 2001; Miller & Bichsel, 2004; Young, Wu, & Menon, 2012). #ltn, 7
— I A R R 5 T AR AZ 2 18] 26 R W 7T (Asheraft & Kirker, 2001), 25 E4FINT 2 N8 6
FRIN SERINEIE . SRR, AR TARCIZ AR MR T, & (RECEEEE M TSR R
WA ZES: R LR (6 MR T, @A EEE U SRR R B a TRECA 8 . B
FRFFRH, 1B TAECIZ AT, B RS TARCIZE ) 2 0 R R A AT T AT 55 4R TR (RN
YR TR AR T 5 B AT S I TAEIEAZ BHIR (AR IR A &)

RNEBYE 5 TAEICIZ 2 A SN i A2 T DU i 352 ) BE AT 4% (reading span task) K% %2, [ 132 &
AT 55 TSR PAE 52 ER — PN J0IN TAT 55 (G0 c 43 B3 sl = BF) 0 [0 A 5 Bl B8 — Rl Jein AT 45 (hn B A )
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¥). Conway %5 A (2005)7EK T IS FEARSS LR TR, “ NITE R I 232 B A S A T30,
B2 PN IRI R L REVE ) T40, R LeAEVE 2o A N7 AR AR —— 4k 2 5| R oA 52 33 2 ) R A8
HEHIIX L8 B 275 R M ARVEFIDAR, MY TR ZA I ORRREE R ), T B B 95 51 F ARARE . B
FEAT S BTl & 10 TAR IG5 S X R T e B 5 B 4ERE OB Sk gs i . 7 SRim, T
A4 B ) FEAT 55 W P OO 0N A 25058 FH B 0 2 B B, TR MR AR AT B 1 4 1tk (A,
DR il P A B Bl 5 ) AT 45 IR R NI B4 5 TARIE 2R B2 M KI5 R B — & iR BRI (Schweizer &
Dalgleish, 2011). filtn, —07 A7 840 5 70 BbG i) 2o VEAE 8% 0 58 Bi— IR AR 142 25 8 1 S R A AT
I, I T B G R AR R IR W R AMILAZ I R IR AR, X S AR
A B o P SR ME AL G B 1) AT 55K S

Rl, SR RE SRS ) RS AT TEML PR T MRS IR AR S —— A A S
EVERIARL GNP B FEARSS, QI G 26 1B BT 5 T B 55 (Schweizer & Dalgleish, 2011; Shi, Gao, &
Zhou, 2014; Shi & Liu, 2016). XLt 57 # FIE AR 5L AR 5%, KRBT 5 RIS A 5k fs
FEAMAR DL B B0 AR FEAMATE A 45 BB N 1 AR IR 2 B AR T R MBS R 0 TAR IG5 & . B, Shi
Al Liu (2016)JF 8 T — T 5 48 K 2E AL HUF AR RS 45 1 5 P MBS 10 TR L2 B 22 F 1 7 %0
FUB A0 TORAIE LI E ST @ MIESTE I TS EEE KMt a 7R, thin, <43k
e, FRBN KTk 7 PR SR I TS R R WS S e R ) TR A, B, “OR
FHEER AR TS, MFETTE T o 7 IEZERRIR LT BEAT 55 R AE 10 M= BRI [R) B I0 T R P 28
F)F. REW, SRBEFEEANMEML, SECFERMAERSEVYES T TAECiZ A e S
BRI AR L2 A B AR

Shi #1 Liu (2016) I8t 5t5 Ashcraft A1 Kirk (2001) 1 72 LU R AR Z Ak Asheraft Fil Kirk (2001) A
MR T NS W A EARBE A HEN, A EES T LA, A MK 2R AR
Y TAEIC 1225 B 154 - Asheraft Fil Kirk (2001) 5 AT REZZEE T TAEICIZ A 32 00 2 B R R —— 5 40
BRI EYE S TARCIZA . 5 Asheraft A1 Kirk (2001) (455 ANE, Shi F1 Liu (2016) A %2
T SHCFA RME R VEYE TAE A2 B sem, iy B R (AT 55 A0 B SR B AH S
T, X 7R A —E R B RS TARIC I A B 2R, i AR D2 B
SHCEA R RN YE 5 A P RE R B R RS AR 2 52 e 1) £ 25

Shi il Liu (2016)% %% T 4R fE 5 EE NCRS#A) TAEILIZE BIR R, A MK it —
WELIX— . 1251k, AEE Z TR BRI KR S KRR AR A, SR A IR
BRIX — A — 5. Bk, GO EEHCH R TN TARICIZ A EX — s b, R R
FAFEXTHUE AR IR S TARICAZ B B2 K RAEGE— AR, DB IR 2 R Af 52 £ 18 i A 5 R R LA

2. Bk
2.1 #ik

FH B 2 £ pE B AR e tH i B R RS 63 N (4R RSy 15.51 £ 0.67 %), IR - £EI&E# 64 NI
#i%4 15.36 £ 0.68 ), LA 127 ZHI=FES N7 L5, A4 Merrell (2000)[IBF 7T, K% £E R I i br it
NELAbrEZE, R ARG 84.48 £ 7.07, (REFAFRIEN 4159 + 5.24, PIALHOAMIH AR RE 7 HA7 1E
WE X, t(125) =-38.90, p<0.001. K HEE RERRRmN, HEREREREITIE, rags
IR FE R EIEE . AR E RS =R AR, 1(125) = 1.25, p=0.213. A #iA7ESC5e A
BIHE T A EE .
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22. WETHR

221 BFHEEER

B8 B R KA Plake 1 Parker (1982)%f (2% & B R IATHIMWA R MBITH R EEER
(MARS-R). MARS-R [y STl H1 11 2% 71 (2009) B A SR - i B3R A 8 21 AIH , SR Likert
5 VPt 1R “WAEIR” , 2FoR “AREIRY , 3FR “— MR, 4R IR, 5
RFCAEH IR, B R B RS W E . iZ B R A ERENERE, AE—2%E 2508 0.93,
HPFE 0.93.

222 BRAEEER

BB ERRAE 2SN Q01) BT E R ERR R, ZERES 5 ATH, KH Likert 4 (¥
D, LRR “HR” , 28R “BR”, 3FR “@H” , 4RFE “BE”, BolmEiisik e
JERTE, ZERAGRENEE, NSk RECN 091, HIEEN 091,

2.3. BE-BEE

SR Shi A1 Liu (2016) (1417 48 i Bl 152 FEAT: 25 D S B0 AR DB BRI MBS R 1 TR IR 1285 &

B, BREEEIAMT, ESROCE M. e BRI R F A TN T Bep A s
Bl in T 530 A B g a7k, o, “UHmRMECEEn, RISk, 7 PHEEEsnES
ISt R — R W s SR i A TR B, Hedn, KRB R AR T THEE, MBSV F. 7 Pk
)T BRI

BE, BEFER—MUR ‘BN T REMLAEE TR, 7 BRIl <=7 8% “&%” . 4
FHBSE N 25% A FAaS— MEFPEHR, B, “LW” SWSR “TE” o AR ERRER
7t 85%LL L.

WG, B bR, EORPIC A AN B FREE RS, WL M), R AR
TR, =M TF AR R AT E R, TS AT RE RS 3-5 AN - BT, R
B 3 RKAT S 4 RIRAAT 55 51 5 RIRAT 45 .

wfa, BiEE LRI AT 12 DR ENZ A, G RERTHA — MERAE, RPN %
HZ BRI R S50 R AR, Bl—24T 45 R 4 REA S EZ IE R ICwH 7, W
EE R 0. Filan, W 3UKAES, Wik 3 AN REAE T FZERIC N 3, AR FAN 7B 5T BRI
PRz a1, WHEA 0o SRAAESTETH UM R RI7E T, HEArgale AR TES, HadE—R A U
f R AT AT B o

24. KPR

FAPOARAE I = PIMTE R SE SR . B o, Bl 7 SEiR SR 35, pakse i i &
5% WJa, KHEAR, HolEIFRn=.

2.5. SEI&it

WHARH 2 (0 @ECE R SRR I8 ) x 2 (W5 BUA OGBS S T M) MR & 8t
Hep O AR, RSOV HA AR,

2.6. Gt ot
ffi [} SPSS 16.0 # A HEAT SE it 70 e
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3. &R
3.1. T{EidiZRE

X TAECIZ R RAT oy LR AT 2 () =R SIRBCE B 4) x 2 (1B BB S
H RS B IR 2 b SRR, AR EBNARE, F(L, 125) = 2.61, p =0.109. iBHEFAK
R, F(1,125)=35.61, p<0.001, 7} =022, #—BHIRI, BEFMIGEE T TIEILIZ A=
AR T rEiESE . A SIESE0AC HAEH 3, F(1, 125) =41.90, p<0.001, 5. =0.25. SRR A4
RO, EBCFMGER T, @R AN TR B E M TRECFAEEL, p < 0.001; 7EHPEE
BiF, @A R A SRR TR A EAFEREER, p = 0165, mEHERARFM
FABEL NI ARG A &8 BT R B N LAEICICA R, p < 0.001; fIRECHERAPIFHES K
TAEICILBE EAFEREER, p=0.720. 4550 M% 1.

Table 1. Working memory capacity under the mathematics related context and the neutral context for high-math-anxious
group compared with low-math-anxious group
# 1 & BEFEREEHFESEENPEEETHNIFLIZEE

R HUFEA B HrpE R
A S 0.21+0.12 0.35+0.14
RHCEERERA 0.32+0.15 0.31£0.15

&t 0.26 +0.15 0.33£0.15

WWAATE 3 IS 4 WIKAESS A 5 WAL S EHCEAR GBS 5 MBS T I TR I IZ A & 2 0E
VENNAR R, HARENEREIITEL T ZE0. ZHTECIZERBIREBN T ZH %%, Box'sM =
7.35, p=0.306, ULEARIARE ] DABHMT 2077 Z 00T, BTN NIRRT, BTLARE MR BRI,
p =0.05/3 = 0.0167, RIX}TR—FHRUAES M, p <0.017 BHAR|REMKF. SRER, SEFEE
AP AR A B2 S U RS AR R % 2 7, Wilk’s Lambda = 0.76, Fgio = 12.74, p
<0.001, 72 =024, BE—HHHRI, BBEAEBATE 4 RIKAES (Fizs = 7.69, p = 0.006)F1 5 XK E
%5 (Fuizs) = 23.12, p < 0.001) EFFHEEE T 0 TARICAZ 5 8 220 B3 K TIRECA AR R it T 3 WlikfE:
%, FHUF A A SR B AR A PR E B R I TR A B IR B E 2R, Fuws =3.18, p=
0.077. Z5H WA 1.

3.2. REIRY

PR AW R N HET 2 (H A SRR SRR AR ) x 2 (IBHE: BUEAH GBS RS
B MEE M E T Z 0. SR ER, AAFRNAEE, F(L, 125) = 0.28, p = 0.596; iBHE FEMNAE
#, F(1,125)=0.71, p=0.401; EHE5HMNNZHAERARE, F(1,125)=0.78, p=0.378.

3.3. EMZE

) HIBT R AT 2 (). mEUEERAH SRR EIEH) x 2 (55 B RIER S Th s
B E SN E T Z 0. d5RExR, ARFERNAEE, F(L, 125) = 1.09, p =0.299; iBH £ A G
#, F(1,125)=0.07, p=0.795; iGES5HMNMZEAEAARE, F(1,125) =141, p=0.237.
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Figure 1. The differences between WMC scores for trials under the
mathematics related context and WMC scores for trials under the neutral
context for trial sizes 3~5 for high-math-anxious group compared with
low-math-anxious group

1 &VREFEEAR 3-5 RES ENBFRXBRESFMHIE
BETHIRCIZEEER

4. #ig

AR GG IR R AT S 42 T s ARBUCE A R MATE B B B AR MBI AR IE1Z %%
. 5 Shi #l Liu (2016) T 45 SR — 8, AL REW, mBUFEEE AR ES T TIEAILE R
FARBCE RS N, meA R AR AE ST T I TARCIZ R R E P MEES N 0 TIECIZA BN,
w1 LAEICAZ A (4 RIKATE S5 70 5 iR AT ) T, mBUE AR B a5 P EES T TR AR %=
PR AR R A28 3 1 22 BE K AR AEAR TAE A2 Ftmr B IMIAESS) R, mBUE i e SR Wik
BT TARCIL A BRI ZEEE 2 RV 225 . eAh, ASHIE 98 1A T B B RS S5 S I 1) R A A 55 P S0

TEMEE A AR EE IEH S TR LA R 2 A8 R AT 7L H (Asheraft & Kirk, 2001; Klados et al.,
2015), TAEICIZEEZWFR R AT, —RERSHFEHAY, “RERSHFZHERWEANE
B, SR, XL HRRA X AT IX e I ER BB TR Y, R ECHAR S AR X — R N
Y2 o5 F A FH 1 58 OB 44T 55 B B2 YR PR B T AE 1212 (Eysenck & Calvo, 1992). ASHF 704 I 55024 2%
Mg YER) TRV EUAIESE, B8 T ECABERIE RN ER A B4t TAEICIZ e, Hibk 7 AR
B HAG S TARICIZIEm . AP AREREFE 7 UE RS R, XTI LRSS M A 76
HEEm, RO H G — it diE, RGOS Ceg ), (H2S3RATE 772 B0 S 5k
FHE B 52 GG MRS, DG T X e A7 F AR (0 1CAZ MK IR 2 1 BT I A 33 11 23 6 TEAE 58 BRI
ST, IEWMEAT AR, A MEEI S 5 KRB A T, SBeEEEA
AP A MO D R A 4, X AP B e Ss 5 FE A TAC iz 7 B TARCIZ R R, §30
A2 B G . 17 FLBEICAZ 2 BEAN O 0, xR R et e 2 38

MAHF I 25 ST DS, PR BAR BR A2 1T DA S I B AR RE T TAR G2 A B 1) b
BRI MR BCEAT S 0 2) SN RS MATERCEM GBS PN TARCIZ A . XM AR E
Al L@ DUR AT IO RS, — RO R BE RIE . B, HATESINECE T E L Bt
S EHAEZ. BEREEDN, @SR IR, T DG B8 b 2 A 75 2 15 [0 450 2 T
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FIFEAE, B ARG SR, X0 58 B 44T 45 2 %k 5 % (Park, Ramirez, & Beilock, 2014). 1 —F 77
EFE A E M) (Ramirez et al., 2018). Bdn, & A BEME R 1% U IV . OOk N 2558 3 Wl B 1 2 Bk
R, TN E R VAR S A FE A R A A e R A e B R R U R, X
Xof G AR (R R o SC T IARNEE ARG (R IF 72 R I, XoF A 3 e B P PP f Sk /4 3G Rt ) S A
A DA B AR A L AE Tt (Jamieson et al., 2016).

RN SC B, AR NPEREZE 5 AR L2275 5 0T AR (E A2 R R ELpf 5% (O35 X TAE e 12
R SE A SRR o AHIE TR B A 4 W 52 FEAT 55 AN A A5 M v R ()0 BEID LR T A, i B
HERIN & T AU R MATERCAES N TAR A &, 3UE TS RIS BEAR55 1A Rk . Rkt
FUR] AFEAHIE 78 1) B il b 3 — Y 2UN FH 215 2 (0 22 ST s ARG B b, 6t 5 20458 8 B 5 Fy () 5
FEATSS, BEHAE ZREaG MR TARIC AR ZHEN . 7o, AMAMEREAE —EMNBEE L.
B, 1RZZIMe YV N mBUF R E AR RS — AL . R0, WA ARG R LE L, S8k
FER A R AR U AR MRS 72 AR P IR BTES T, A TRIVE LG A Z 5 . B
BUVF AT DO R XA o) @ %, FEARBHIEE 17 2 AR A RSt ) 7 120 S B

A FAE G T BB R RN B Y 8 8 TR A BRI, WA %R
s E TARICZ BRI . RN R ARG AR T3E X, 7T DRI 5 R B s AR & DL
R RN B YR TR A B, JERT ZH ZRIMCR, XA RETEIE R | R £
5 TARZZ K R,

E&MHE
B AT BRI 6 00 B A 0 5 Bk ) LI S HE S AL b 0 (QTPT21-4)
SE 3wk

WA, AR, M, B, ¥EQ01Y). Bk RIS RIRAE K FE RN MG, A0 P AEFE, 25(11),
872-876.
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