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Abstract

Previous studies have confirmed that math anxiety has a significant impact on math performance.
This research, involving 1334 junior high school students from grades one and two in Gansu
Province, utilizes network analysis to explore the network of math anxiety. The results identified
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high centrality in sentiments such as “I am most afraid of math class,” “I really hate math formu-
las,” and “I often worry about performing poorly before math exams.” Analysis of gender and
grade level showed that girls experience significantly higher levels of math anxiety compared to
boys; first-year students show significantly higher levels of math anxiety compared to second-year
students. The core symptom in the network for first-year students was “I am afraid that my par-
ents will be angry about my math grades,” while for second-year students, it was “I am most afraid
of math class.” Factors such as classroom atmosphere, abstract mathematical knowledge, exam
pressure, and parental expectations play a central role in junior high students’ math anxiety. Fo-
cusing on these factors to develop intervention plans may effectively reduce math anxiety levels
among junior high students.
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B R B AR W B A DU, FE AR AR R e R EEIE R . SAMTEBE 2 s,
AR R ORI A2 AR 2 5] (W B B R 2K o B AR R AR TN Bl 7 B85 A G [ 15 S T T iR 56 2
MRME, BRI (1 555, 2023). WIHE BOR S AR 5 ST HU OG0 A e A R R
I A Y uliani et al., 2019). HJH A=A B0 AR RS R — P A7 E LR (RIS, 2016), TRZE5|EEM.

BB FIESE, 8K E R R 5B A £ P A < (Cargnelutti et al., 2017; Jose Justicia-Galiano et
al., 2017; Zivkovic et al., 2023). 5| &I H AR A5 8 1) 32 B R PR 4G 2% 28 25 21 5y BUMVEAR 7 sUF1 25K
ZE(RAKFNZE, 2010). 28R H 2 ASER L A 1E F i R (Daches Cohen et al., 2021), XEEREAR 2 (A4 7E
HERMMEAER, —SiERT RS REOAMRERI AR E, TR —F “BHEIEH®” o DAV 2R A4
2 PB 10 A A R T 1) 5 1) 843 BT 38 43 B (Lukowski et al., 2019), {EE AR R — N2 4E4E R, R
B R PR PR AR K HEA 2 LA TH AR R B A S ) B AR R I SRR RO Ak, 25 RS £ R 1 HLAAE
R LE R (7] 4155, 2022).
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AR R B M, T K2 40 AT i T DA B G R A A 28 A R ] () O IBCRN £ AL (42 RS, 2020). A
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LT AESAT, AR, PEFAEERENEITIES. HAERS 7Y EMPR As F . sl pi e
25 FA BUE R B S INIRATIH 5T, - nT CABERT B i R i gT,  ARATTFERE S0 0 BT 15 B B AR
o BIBREBERNANE. IREMHEE, FRAKNE 1334 4y, Hrp 729 4 5%, 605 85, ¥1—
R 426 44, W1T2EAE 908 44

22. TR

RHET 5 BB FE S & R ORI A b A e R K . B3R W) Satake F1 Amato (1995) % il ,
N ERTEE GV AR, AN ERANEAT T IE GBSO, BT )5 iR I 25 S,
4AHT. BHKM Likerts &iPrid. “SEAAFEE” B14, “BAFRE” #2745, “AreHe” 4
34y, “IRFEZE” 15474, “BEFRR” 185 7. BEREAESSENFRES H CHEERESEH
F L, FRERE-ANER 4TS 2 55.844%. 1X 4 NETF R R AR RS H
FERARME R LM EK, O, FNEEHRS, G810 MG ol fafg. 8% 180
IR B A R AT RE I H O . NGRS, A 7 ANEIG R R TRIE it AW SRR
Y B CRBCER I o] e ML 55K . RO SEREZORE, B8 5 N8N BRI AR 1REAER R
PN P SR T RE AR I K OB GORE, BF 3 NMET. AWFFIH, #ERM Cronbach’s o
FH0N 0.924, WAEPER T 0T EEAATEFR: x%df =5.91, RMSEA =0.06, GFI=0.96, SRMR =0.05.
ZIn SR A RIFMERE.

2.3. Gt

AT SPSS (26.0 FR)VEATHIA PEGEHT 20T, 8 JASP (0.17.3.0) BAF AT R 4.3.3 ok HE4T 1 4% 73
T o X8 3 AT J7 925 FH SRR 2R 05 4 TR 1 D0 4 25 ) D\ A O R A% O e R A Y o A s i 2
(strength, Str)FA 7520 (expected influence, ENF T & . TEMEMZET, {4 EBICglasso /i, X/E—
FHFAG T M gt ik, BA AaERE R R . Mt aT S0 . [/ R 4.3.3 B
H 1) NetworkComparisionTest /£ i3E 1T % 4% 45 #4) A~ 48 V£ (network  invariance) Fl % 4% %5 {4 1% #2 5% J% (global
strength, GS) ) i & PE AR 56 o

3. &R
3.1 BRI SHT

3.1.1. kML
AT 1334 A7 A4 I HCFE AR BRIk AN AT T RER RS (LR 1), JLE-T5 N
72.275 + 18.708.

Table 1. Descriptive statistics of scores for each item of math anxiety (n = 1334)

#* 1 WEFHEEBRFBEIEEMES T (n = 1334)

%H B (xxs)

T HCFIREE, Bos RN B 2 T R4 [ i R B R (VL) 3.159 + 1.286

[ AT 10 O 5 188 B B 2 R AR R TR, TR E Bk (V2) 3.618 +1.183
ECER R, RE AR ETR(VI) 2.478 +1.276

e se g, R ESNA CHEEERAT(V) 3.383 £ 1.264

TEHE BRIk R B8 2 B R B 9K (V5) 2.470 + 1.303
BEEN L HEER(VE) 2.130 +1.262

PR ) 2 — RO OB R, [F2EO6 T, T AR T, BB HMESZ(VT) 3114 +1.261
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TERBTH AR VU A W CER 53 3R 48 B L2 DRI, — B OB AT SR AR 4R T 2R (V8) 2.457 +1.335

H O/ B 2B BU/NR IR ) IR — BB, B KON A S B (V9) 2.583 +1.345

SCBHAE BT BER E AR TG (LLan 32 15), 4 H AT 28R, RIS, FRARMSEEA R 2 2 622 + 1.35
(V10) e

EHCEEAEA SR — S B FE (VL) 2.293 +1.246

FPETET IR HUERT, R BEIETK(V12) 2.376 + 1.252

PSR OAZAO 1B E S T (V13) 3.311+1.333

BAHOZ TS BB SRS R B (V14) 3.444 +1.288

FARO AT BREN R LSRR R B (V15) 3.339+1.329

LMY I H B CEMEON kR, R EBR4E.0(V16) 3.313+1.284

TERH R, FRH RIS B ke AR i 2 A= id 7 (V17) 3.001 +1.352

G T oRE, WHEESE SR R (V1) 3.204 +1.272

MESHCEE, WrSkmEi— 2 E(V19) 2.744 £1.343

BEORE R E =T (V20) 2.420 +1.335

BAEH T REE A (V21) 2.312 +1.251

GiE B, BSOS R RN R IRME(V22) 3.259 +1.323

RENEEEEN A RS S(V23) 3.282 +1.322

TEHFHRET, WHEH LA CENIF(V24) 3.454 +1.330

AT E o AR H IR (V25) 2.509 +1.331

3.1.2. PIgkLEH
Mg IR, Kook B Z MAFE R s o Hk, Hdr, 26H V6 A1 V5 (r = 0.270, p < 0.05), V21 fil
V25 (r=0.270, p < 0.05) 2 [A/F/E e sk [ Bk . PR LI 1.

e WARMRRIEARR, LERELHAR. L,
T R B RIOBOR, B, T ] SRR

Figure 1. Math anxiety network

1 BFEEMLE

3.1.3. E¥BMHFI
PR 4E BN, 25 H V6 (Str = 1.950, El = 2.021) ) O MEFE B fe i, 45 H V21 (Str = 1.629, El =
0.820)F14% H V24 (Str = 1.234, EI = 1.438) ¥ o0 FE KB L, 45 H V8 (Str = —2.401, EI = —2.344) )
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Figure 2. Expected Impact (Z-scores) of each item of math anxiety

2. HFEREFETHTMEZ 2%)

3.2. MRIME DT

3.2.1. R ML
MSLREAR t KR RN, B BB R B RSN YEE F R BE . BARRIUN BB
FERRTEE B T PA AR . VENE 2.

Table 2. Descriptive statistics and difference test of math anxiety by gender
# 2. TRMABFERGITERERKE

4 (n = 729) B (n = 605) t p
IR 34.08 +8.948 31.67 £9.046 4.869 0.000
= S R A 17.17 + 6.410 16.31 + 6.581 2.411 0.016
L 15.12 + 4.467 14.50 + 4.466 2.493 0.013
o N AR 7.86 +3.127 7.42 +3.027 2.622 0.009
M 74.24 +18.417 69.91 + 18.799 4.230 0.000

3.2.2. HRIMELEH

A9 FH 9 268 23 B 7302593 6 53 A AR B AR RS BB IRR I 2 [ e Rk AT T, VR 3. ZoEp,
2 H V3 F1 V5 (r = 0.322) 52 W 2% Fh i 3G HK s 55 AR, [AFES& B V3 AT V5 (r = 0.351) 2 WX 48 Hi 1 5 5 G Bk
THEEMELER(M = 0132, p > 0.05) EEF AR, AEBREREE(GS (L) = 11.334, GS (Ji4) =
11.253, $=0.081, p>0.05) FZFAEE,
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Figure 3. Math anxiety networks for male and female students
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Figure 4. Expected impact of math anxiety items for male and female students
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3.3. FREMBE I

3.3.1. #kMG o

MAAEA t RISSRT IR, Y1 W] AR RS B 0 BB AR R A B 4 S5 A7 A B 2
Jto (B MR AR RS YR PR F R . RRRIUNI]— A R R T ) —
AR IEIEE, W — 2 HUE N AR B T AR B N AR PR AR S . W) — 22 AR B B
TR AR . R 3.

Table 3. Descriptive statistics and difference test of math anxiety by grade level

# 3. TRFRUFERFITERERKE

Hl—(n = 426) #)—(n = 908) t p
2 R 34.13 +8.891 32.46 +9.107 3.152 0.002
2 S R e 17.20 + 6.660 16.59 + 6.417 1.597 0.111
WAL AR 14.65 + 4.536 14.93 + 4.446 -1.054 0.292
PAEIVAERE S 7.96 + 3.094 7.52 +3.078 2.432 0.015
sy 73.94 +18.497 71.49 +18.766 2.229 0.026

3.3.2. FEHMLELEH

A X 28 43 M7 732 40 R T — A1) 22 AR U AR R S IR R I R 06 R AT T A, W 5. #)
—HE, V3 I V5 (r = 0.370)fFE SRR KL ¥ =, V3 V5 (r = 0.302) A 7E i i Kk . A
W£& 254 (M = 0.131, p > 0.05) B AN B3, fEBMERERE(GS(H]—) = 11.174, GS (W1—)=11514, S
=0.340, p>0.05) EERAEZE,

T VAR, 2 ERYI—H9

Figure 5. Math anxiety networks for Grade 7 and Grade 8 students
B 5. M— ¥ BFEENLE

3.33. E¥EMAX W
“17 FoRWI— M, “27 TRV ZBG W B RIS %O IR & V23 (Str = 1.561, El
=2.032); WITAEGEUF R R IR4 HZ AR AZ V6 (Str = 2,581, EI = 2.096). £ IL4 6.
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Figure 6. Expected impact of math anxiety items for Grade 7 and Grade 8 students
E 6. ¥—¥_HFEEEZFETHM

4. VWHig

CREEN EECERT B RO R MG AL B . LR BEN], RO
(B R R AR R IR SRR R 2 . I, 3 2R T D (2016) R TN, B o STRR B 5 v 2 3
S PEAPAE BB (I 2R o 2 T B 508 v 2 A A ) S IR 6 22— A 25 A (2006) (T 9t R B
e RO S SRR D, WP I B N T, X — S E RIS« s AR A 2 ok -
VR FRE 2 RIS A AR e, SRIE AT U, S T RS AR ST . T
HRFFCRN, HOTT RS 5 A R 2= A I SR K], 05 UL DT 0 25 7 5 R O 9 I 7K P-4
BT IR B R B GRE S, 2022), RARMAE N R T, LHEFDESRBGETTLR, “MEFE" BER
BISBERK. UL U M CTHERT RN EOT, Bk, BOTRREESE, R LR H
Fiik, W CRIB R BRI (e, 2023). SR LAAM RO I E A AT 7 2T RS AR
WIS, BRI, 2 5 P £

Besh, AHEFCA BB R 2 E CFAR S R BCE AR TR R, Hi% gk H %
B “RABEEARIEHMID” FEE IR, XH R TR S AR B, 1 H 80
AREH BGOSR, ERASE R T, A T A R I P 3Rk B s A R,
T 3 AR S A A T AR, R FRIEAZ, TV B AR (AL 40, 2022), X AT RE S 83
AL EIE ARSI EHR AR, ISR B,

WA, %&H “TENEEERAT, RSO H BRI BB . Hubss BRI, EEA
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PRI 1 o X P 17 45 22 T 1 R S T RE YR T SR S B R B 5 I KT R T IR G R AR S

ML sed, ARG BL T A

Fs EEEREEEN MRS TEEY, 2 “MEDECT o “HMETRET PRI T SR DM
K AR AP M ER S PP T5 3, IR B BB, R IR AR IE SR AT B R Eh LA
xR S K AR B

B FREBCESHMME . K TR TR, B &£ 2 P B AMAL,
W 1 oK, ST RS, W T v IR, A ERE AT 2 # G O [ R, A
BT %7 AVISERR .

F=, DURAONRE R B, Gl IEERIRE SR ERTRSIIR ST, BUMESAT MR
g, R ZMEETNEEMZEARE TS 5RE, QiR WERRRE U Ba2tes
BRI WREMSTS, GIEA s RS A BT B WA B BOE IR AT B bR, o
SRR, R RGN AR R 755 00, S R SRS S IR, SRS . M RR AN 1
SEALAE A AR

B, SRl AR A R FRMSAEE, BEer AR S LM SIEREkR, 1k
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