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F8 HHo] Qltt. 1% PISA(Programme for International Student Assessment),
TIMSS(Trends in Mathematics and Science Study)®} -2 =4 StAAAHE Hrt= =
A 2ol AR F1Eo] et the ARSI MRS o) ARG BE FES
el clef 2 Aol A O S RAT 294 A A A
A BEE K57l Bk FolA Fele] 9ot o
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of 9], 2020). ©] F el e Bl 2 S8t 2 Tete] hst =S A, ol
ot o 3ot 2ol e g, 447, AHH9IA0) A] AER A gtk
etmgel A 4stol that ul, AP, ZHIQA S oo e HolH Ha
QZojAE Ao, Hold Hzo] gope AXH et HRe] shuwgel Fag B
5 % s 78 sl gtk Selueks BelEY Aox 394 ‘stmug
& shigo] gold A 9 o1y RFS T WA LRE FASH] olFol Ao} B
I gAsle] M9A @8] Fa4e XS on, HAwg AR A
spo] Q122 Qoo o] Aot ol Hiwe] FRAel Wete] Fasith olee o
o] T4 AR Boht A SIAFE BAAAE sHale] XA A
CHIEF I Q8 A% LS4 LG RE, T ] w2 et
SpYEe 4o tit 94 AFE B U Hold ek e S mR

ATHASE Q). 2013; AAo} 9], 2016; FAW 2], 2019; Aol 9], 2020).
S-2uet S 48 HoA Hrt W2 @42 U ofe] APATolA A
of & Fadt BAR thFojy gkom, I5 TIMSS HolelE &8st AFEofA= A
o)A ko Y vIXE WSHHIS FMsty 2 HE TIE] HYH H
TS St HRES At g(ElE Bol, BRI, Haw, 2S5, 2014; 71*44
2015; 9, S, S, 2014 AA, 7ol 2019). I8u o] A= 48]
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LI P7EAT A28 AT (2025)

1. Qa|Lat 8kt RRAPYO| Ho|H B B L)g st

oupet Lot maTHAL A1 T8Il Soke] §84e] et ol
Ae otate) 2R % s AASEA 48 Hold B ¢ Zue gxsidon,
A BRABFEE A Gl e BT Aol Gl A6 DHAIA
L sto] Oig Hold HE gobHths 40t B o] 2Ee SYrHERd
2019, AT 405 DAY (RED, 19078 3t S1ae] ool AAGS
St satag T olaks Waol B o] mek@e R, 1997, pp.5-6) Fule}

eE Weol w3 o]l AA ZxEA. ol S0, AlTA ekt s
M el digt et Bie AL o R TR Ste e SRR AASIH (S

S L= _%
% - ok WOl AE A FHolut e} wakel
Sulo} AL BT Sote] WAL
TAT= Aokl 1997, p.60).

2007 70 Soht s (WS 1A, 2007)2 oA Ej=eF Heiste] A|73t
o Fn B AdHT gEo] ‘et hA] AT
o] BERLm, olof w2t 2007 71 ot} waig el 44 9 =1, -

oM Aold B T W82 A7 ot s o] Hgol| aeke] 71|
8ol #7h Jei= bt Tt Bt Aold 9] BrHE Fdll et
o BrAer ZhA| oyt apet shsgol] Hijk B, B, Aige] AE wtetsfor e
FAA o2 HATEo 24 AolA H e L X5 tHu-S A A AR 2007, p. 21).
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H2o] ot shaA=A vzl AT e ook
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e} 7)ol w4 - sha/de] wolell ZekE o] JlE srehe] BaAel et el A
7120 SE o] AA = AH.
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2015a, p.80).

2022 7078 4ot WS (S, 2022)2 W AAlClA shs W82 AlXskE &
HEE TRHEE AEA AR Aol BACR, 2022 /N wsoA THA|-E)
T o S Foto] SR stolg w1 Zdishe oA Sl o
ORI 9, 2022, p.32). ofef whet wsiHy ZFAol= U8 d9EE oA S
oA FaSHA thFolAof = Ug 847t AAE o] Sl=t, AE 5o S 4t
diF 99 g AA F 7HA-HE HFels AA—A ARRIALTS] -84 Q14T
‘g AA 9] =214 olgthaol thet A (WS, 2022, p.7) 53 Zol g HoH H
Tof| ¥t W-go] ZotE|o] lrt. wsg o] Fxof "ok 2|4l olsfstal &g}
of 520w A A oY 7Hx] BAIE sl (WsH, 2022, p.6)2t 2ol

7} o o]

a A )

A7 mme} Rold Bmoh FuE Fee Aewe] i | Ee 2022 A8 4ot
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S5, 2015b; WS, 20205 WSF, 2024)0) O|27|7kA] H71HQ] TN AL
2 FR5o] g gotas SEAG ] AAE ot Aol Bk v W= Aot

& DI 2,

&7 H2 At 371 T
wstmg s L MOISDI HE S8 DR MK - A2l Sot 2 X
T e T M- EEE0| fsSt TR Aot 1 - e - 50| - S FA| AR 4ot 2
O -
- SHED . AO| CHAM ABpAl SITH
~ . " b © © T =
(2012~2014) o 2B CIES) Ol neo|e EZ i :‘o'l- Eokgl_xﬂx} o ;:L =i
T = o = =X [=]
H2kt 2stme - HISS Z01= 28asg - $1 Wo|YE $etag =T
32l - Mg - =7 Bl 8tag - T2 o Asima e e 2o
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WEIPH7EAT A28E A3T (2029)

AYRT 08T} 7|SBA, A DEIALAS T 7|2 B B9 22 ot
goz 45 Aold o] GFL nAE Aoz slH BeuEhAel 3 PAE A
sote] (1 1)} Zo] APnES Ak o ATRPL Be) ok W 49} i
S8l el Q) 2, J

S WA= AT o] AFRYPNA (1) A7 7HA114], ot 443, 3
J 1 =

BEY, 5o 44 BRA, S0t BAE 5 Wk 42 Srlo] APane s,
() 3Hi 24570, S WEY, 45 44 RA, 55 BAEC] F ML 247 244
W as, oMY WBY, 45 54

o)
1=

i kA

r

.
=8

HEr e

a7 1] 93 =Y
gh, TIMSS B7HET A 9 AR FPshs [BA Aol B4 ot

(Martin, von Davier, & Mullis, 2020)] @2, TIMSS H|o]g] oA 45+ HF = st
A9 AF et Wbl 7F YA dhget ohabe A 8] A e (multi-dimensional
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latent regression models)oll A3l 57]9] f-ol&A7te] FeHE AEH W), tbF F
o B A] 57]9] FoEAE BF AT Ae AASt Qloh mepA 2 AelA=
ot AHEE ARGl 2SHAA ZF #1e] 57 {FoEAge BT AR ATE
TE5t7] 9ol Rubin(1987)9] thEtiAl(multiple imputation) & -85t

FERPAHANEY EAofA A (missing value)> $HAE Her FHS 55
Agstelon, F AR A" TAllA ZlolAly AR Zutel oA
RMSEAE Z9lRt HJAde 2|45 A4 or Falste] ByS Brlskairt. B4
S 7tof 9lof CFI9F TLIE 90014, RMSEAE .08 ©]5kel 3¢ Foet ngoz
SfAskH= 71=(Hu & Bentler, 1999)2 A-goto] 2F A+RFS AHHSHATE

2 AFollA= SHES] 4ot Ao "k IFE AT A AAE EES= A
= 34} BEE SRR, AFesdEE I ARRE EES
TIMSS 2019 74212 eiet 0 Wl 7F 7522 PAlo] JFeE= ofm
WEAE F7E= ZA6HIH TIMSS= A5 x Aol wet s Afews 74
(6257 o), (5503 ol 62538 mlwh), HF(475% o 5504 mwh), 712400
ol 4754 olsh, 71z m[E400d mvhom FEeit Ty & Aol
TIMSS 2019914 ¢-&utzt Fotul 29hd SHAE 5 7% 9 7|x "o sfiddst
Aol vlgol 247} 1%, 3%z AL MU Aestol(d7dor 9, 2020) AFae=E
H|go] SARBIE R HE 7%, 7|% nge §F Ador Eslsle HRAlS 83519t
olof W} FFAor FH(625F °l), +4(550% ol 6257 m[9h), H-5 ©]sH550
A uEh o] Al o2 SHES] AFeEe okl AFlew AR 22 A

of od Zo]7} Ql=AE A AFrd thT 240 of A A 1

4o
rok
!
2
o
il

N

o] FA4e AP &l SAA 54 T A= S ¥ e
Yz =92 or Q14 Qi@ Ae AR A3, Al ¢ BT 48§ 7Fast 59
e A}E=(CFL > .90, RMSEA < .08)F Hof 7| S4RY | Bg/do] SRS
= sttt olo] AR A 1+ 27 5lFe] FAAS AESH] fdl SAAS
594 (metric invariance)e A A3, o] AL x* (747) = 6831.78, p <
.001, CFI = .920, TLI = .913, RMSEA = .060, SRMR = .064=2 WE}IT} o]= FE)

Y4 2Y(CFI = 921, RMSEA = .062)7} H|w g2 f ACFI = -.001, ARMSEA =
—-.002%, gutdorg 48 7153t 7]Z&(A4CFI < .01, ARMSEA < 0152 %319
th. o] & Foll X AR ztolE H|We] 93t T L2 HY A0 20| 5
Hlas gRIskrh & AfolME 48 AR 57 Fol58ie 285 2R

‘i

-

3) TIMSS ©l|o]E| 9] =8t kol thet 57 RSk AtE 54 U Ajol &-8of gt QM= [EA A 2579 B4 viwd
(Martin, von Davier, & Mullis, 2020)2] 117 AA5HA _'_1301 it=
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oAl S Adgete] wheh dtAQl TR o] Aeto] flernz A4 HWE
ol & A 7 ApolE AmHgon, BE EAo= Mplus 7.4(Muthén & Muthén,
2012)E AR&SHATh

TIMSS 2019914 -2jutet SS9 451 Ao g 9 wgueHilo] 7&F
Ae <& 3D} ﬂu} TIMSS 2019 £~8F o)A gl et oA Ao 3Egt o
e % 3838103 ot oA Hk Al 2|3l HiSt ZeFA 24 A3 B,
A, 7ER] Q1419 %%L Z}7} 2.35, 2.50, 2.852 AFEEQIch 7PgApYe] Bt
11.62§ Ao (10)EH =90 H, o= SHE9] 7Hdof w5 Apo] B2 Ml
HojZr}, Wi oy 44740 Wike 0328 HEHdHTH thh WA Uelyit sH
e B2 109622 HEBgFHrt Ekor, ol sHEo] stuolA FEUS
AS5H= x41:|_7]. tro mole olm|str}, 45t £ HrAo] IS 88307 M-I
Hop 3 yehston, o= eEo] QIAske wARY] 4=8t =¢fe] tigh =Ado] W
HelS ougith. ot ZAlEo] 5 Wkl Bt 3418, o= SHS0] 49 49
T 22 er FAIE F= B85S ok Y7t o= UEhdnh Seuet St 29t
g S o AHE B2 606.82H 0= AHEH
<E 3> $8 Ho|X BT Y DYU2IHQI0| J|&EH

T el N M SD

=i 3,838 2.35 0.87

A8 Mo|X Ef XpAlZt 3,838 2.50 0.73

FEX[Q14] 3,838 2.85 0.69

P ZshNE]] 3,838 11.62 1.45

st A2t 3,838 9.32 1.73

mE= s | Sl BES 3,838 10.96 1.75

ot 20 HEY 3,838 8.83 1.66

8t 2HE0| g3 Hi 3,838 3.41 0.83

ot HF = 3,838 606.82 96.77
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WEIPH7EAT A28E A3T (2029)

dhat Auell A Selket SIS 45} Hold Hiol
2A4E GuRH, o4 VEY — F0), 451 BAE] B WL — TR A9
BE ARt BAHOR fo Aoz LR 5ot Fulo] thela
245 =.137), ohi 24743 = 120)0] EAHOZ fofsh Lepton, ot B84
3} 53} BAIF0] B WEE 4ot Fulo] G WA g Ao PR 4
s Zpalgre] el Al BE W4Tt Solshl UERtom, 451 BAEo] B HE(s =
148), 4% 4:¢) WaA(5=.120), 8h 2575 = 101), 3P TEU( = 041) &2
= Aoz ettt 4:519] A9l SfSlAE BE W4Tt ol Aoz
sfelmglon, 4ot 40 WRAS = 271, SHL £47H( = 1

A IER(5=.048) 202 Aol A7 epinh

L
H‘]
i
=@
I
o
(0]
&
2

<H 6> 8 Ho|X Ef 0 Cist mKUMEQIo| HZH

A2 B SE B

IHX[Q14] - =0 333 027 201*

N - =0| 594 019 622*

ot A&t - =0| 157 .020 120*

ol &3 - 20| 038 .030 018

28t ¢ BEY - 20| 163 019 A37*

2% ZHE0| gt - =0 .003 013 .003

ot A2t - Xprlzt 138 025 .101*

o g - N .091 038 041%

2% ¢ BRY - N 150 023 120%

28 ZHE0l g5 ¥ - XMy 138 016 48*

[l - IEX(QIA 125 016 .158*

ol 1| S PN 062 024 .048*

28 ¢ YEY > JHKIQIA 196 016 271*

28 ZHE0l gE iz - JRX[QlA 045 010 .084*

RSN - =] -.026 .007 -051*

2% g3 - 50| -.001 .000 -.069*

PIESIN - Xppl2t .028 .009 .052*

28 83 - AR .004 .000 530*

P > JHKQIA 014 .005 .046*

28 H3= > IEK|QIA .001 .000 .288*
*p<.05
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ABSTRACT

Analysis of structural relationship among affective attitudes

toward mathematics and educational context variables

Kyonghee Chon

Associate Professor, Kangnam University

Sooyun Han

Assistant Professor, Yonsei University

Minhee Seo

Research Fellow, Korea Institute for Curriculum and Evaluation

The purpose of this study is to explore the structural relationship between Korean
students’ affective attitudes toward mathematics and educational context variables
based on TIMSS data, and to derive policy implications for improving students’
affective achievement in mathematics. To this end, we conducted a structural
equation modeling analysis on Korean middle school students’ survey response data
of TIMSS 2019 on interest, confidence, and value perception, which are indicators
of affective attitudes toward mathematics and educational context variables. As a
result of the analysis, it was confirmed that school belonging and class clarity
significantly influenced Korean middle school students’ interest, confidence, and
value perception in mathematics, while math problem solving and student bullying
were found to be significant factors influencing confidence and value perception. As
a result of analyzing the structural relationship according to achievement level, it
was found that class clarity affected affective attitudes regardless of achievement
level, and math problem solving had a greater influence on interest in groups with
lower achievement levels. This study is significant in that it provides basic data and
policy implications for establishing measures to improve the mathematical
achievement of Korean students in terms of supporting balanced growth in the

cognitive and affective domains of students.

Key Words: TIMSS 2019, Aftective Attitudes Toward Mathematics, Educational Context Variable,
Structural Equation Modeling
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