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stul 374 5 OYdt 89159 JFgS WA A,
7ol 2019; Lynch, Chin, & Blazar, 2017; Mullis,
Martin, Foy, & Hooper, 2016). o213t 291%E & WA}

= Y AF = AE GIFE WA, o2 I3
WALl B0l 2FAES FIYAE mA= o
& ] 9g A ATt ol FoAA gk 1A
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2013), wARe] AA(2FC], 2015), FH FAHHY,
ARZ, 2010), WAREFEEA(O]TE, YA, o],
B ad, A, O, 2016) Sl k. ol#d AT
£ FAE JFE WA= kg aQs ure
Utk=d ook ARE dqiiae] A7 & dhare
WAL FASS oz ojFojgong fuAs
w2 E3ohE AL ok wEkA wAbel SAES
s 13 gt HelHE F3 Y3 =
H R ke 815 BAE W davt vt
T T dIFS vAe WAk 5ol #e
oy WdE F B dAFidME FEesde F
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efficacy)ell 24 23tk #8449 42 =
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S AR A} 91Fe] AW 4ele daso s
shlel FES AR Aotk olAY S8 wg
e sge] FetdAnel FAH AFL A

3} & 1dst] FgdEs FA4sY
&g ds Bk oplet gAY SEETIE FXAIE
7] wEo|thE %Y, AXH, 2013; Bagaka,
2011)

T Ay 8 wggsite] A FEA
HArd mAe= 9FE FRAoZ BAstHY, Fog
Ao A3 8 wFgsH AlelE wislske §8Ev|
o g5 n#d Fart ot Svle A A, AAA,
7hAA ZH3t B 5 (Krapp, 2007), o] 7HA&
kg o] Jrues Fgd gk 579 FHRY 5
of &S mRIch wekA] Fobe] oigk Fn7p w2
FAES S A2 JFeA ¥ o] Jom,
o]Z 23] WA} Wielo] A FIAFHL H A=
G2 7FA4sA Ik Ryan & Deci, 2000).

oA FEHe] 4, 78 wgrasi, 5o
2 HdEe] gAY —?5“4-'44.01] H X Gl o
S AFELS FE3] HaAHo] Sk ole 7tz A
aQlEe] gAEY FEegFH FPAGo] MA=
o] A7) woltt. ey FEeglo] ©d W
o3 AAEE a]le] ofvet E3e WFEe A
de uHE w(E=ed, olFF, 2020), MNEAHQA W
o] AR oy Q9] HiHe #AE FAl
aegh At aE Havt Qo ol B AFtedlA
v g3 AHE Fo| WHEt F[A vudF

(Trends in International Mathematics and Science
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WAE HAFEN dusros PRI o U
FEUAS Aol BASA, 0@ 242
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S, £e5Y Aol FaEnld WAE B 59
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olge I - 9] ATEL Fohede S #A4T
T e o]BA Efig AUtES APk o9t
Aot el o] obd swlE HAETFEC] o3
WAL S HEeta Grhsted 2] gHEeolA]
Ack. A=, Agkd 2 e BFAET FIege g
getERE FY9E FMEE APE HEE Q145
Hae o2 Y FHE dehde =& &%
(Hawthorne effect)& F3t7] IEvhe @A Art
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9 tHEnochs, Smith, & Huinker, 2000). A3 <17
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3 AAAA7E Utk Bruce & Ross, 2008 Smith,
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At Ao A AgS B8l eV JIAA - A
AAY WS BT Xtz 43 2019
Carmichael, Callingham, & Watt, 2017).

T FIAHAR(lEH, Bxe, aulE, 343,
2018), #A FIFAA(HAXM, FA ok 2019), wA

o] ehEqlel A(o)AlY, a4 2018; Carmichael et
al., 2017, Yu & Siegh, 2018) 5ol d&S ®i= Ao
2 d49A gtk &= AAF, 7HA] A
o7 FAH ¢l=d(Krapp, 2007), ¢! XV* =4

71—24 x4
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sty HaE A9 78RS ofulsiy 74xA SH
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AR 25 Ag o] T ooe) o2 RS
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[ 1] 2gha ¢ dEE
[Table 1] ltem description and reliability
1 o] =& A=
%_é': =G A] = o EaS 1 S =2 o] = o o] 7} EJA 2= _
%?_]_ T = 0-14—'— T = 0‘14-4— 57]‘]/] Xé‘ﬂ‘-/]%)\(57H oau‘l")
Fotrel Al (AAde olslst] A4 AEaiTalt.
Fardel A2 v aade] Agel gue 2a Fgel felad 792
Forgd 43 (MW 9 % grEe dee gol st
N i“gEO] FE dAld] FREE SFETlE XA A4
o > 792
Wl [ o weras e B g d EAsddes dgsted Aol s
73 wras s | e Fedt 2UE wdst] 79age 4% A a}u}.
Rl e Foldn
Ferg 2 = Sfaol A ot e B5S s A Forah -
g3 = 59 Agtel kel Au Fet Az Folatt -
ARAAA AL ol g Ae 3 AR -
A | A AAY A2 | FAFSYE FADUA (o A))? -
wel [ ASAAA A3 [HEaA9= FAgUzeHI)? -
e ol Ade Foluz? -
3. 24 U #wostgdon,  CFIgt TLIE 90914, RMSEA$%}
SRMRE 08I3kel A4 7wl AR} Fis)i
HooAqto A ARE-3F TIMSS 2015 AHaE A4+ Ao He = AtHHu & Bentler, 1999). ¥ A
o] gug=o] WA H (nested) %’474]1* EAS AYz o FAARI AFEEe [21 119 2k
glome by £4e Ad ARg BAs]
GETEUAAS B8, derEUAe T
P4 tERgel AgE B4 wWHoR PISAY T
TIMSSSE 2ol 9174 $4S AW ARE BAsh:
o de] 853 JdrieldA 5, 2018). F&WAU
e S S 24 fegos 420
1#38e, thE oA (multiple imputation)S &3 5
Mol BAg wEd F 7 A% e BHeged ¥
WAENE AN 9 AIE WS AR
o] B9 SPSS 217} Mplus 828 =3 43319
aiRgsl ny R4 4dAd Aoy e

(maximum likelihood estimation with robust)S A&

st AEFAE AR FHulSEW(full
information maximum likelihood)& &3tk =

o] AFLE Hehaly] 98] Hu9t Bentler(1999)¢] <1
TE Faste] 2?, CFL TLL RMSEA, SRMR A4&
gy 2?7 BRAV 4A 4TS de He
a3t T AFEe] S T BFP AYPEE

(08 1] 5=y Al A7y
[Fig. 1] Research model of multi-level structural
equation modeling
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ZRdel digt 7eFA A4 (& 2], 3 g
Al4=(Intraclass Correlation Coefficient: ICC)= [ 3]
I 2ok FEHWHURIR FEAHES] ICCx 0422 YE
wom EywelQl Aol QX% FEkrde A &
AWl ICCE .100~.128, Sst&mle] ICCE .016
~.0232& vepgeh #5e] ICC7F 011tk Atk A
AA FAE 5 90% ol/de] A9 F Batelw FJut
b2k 10% HIREelS oM gt} o]dA F(2018)2
gy dHeR a3d Aud A ICC v

o)
2
CENEES
o

[ 2] ZHHeE J|=&X

ool o=

[Table 2] Descriptive statistics of measurement variables

ER) Mean SD
; o FEAAE 607.951| 67.859
Fatrde Al 3329] 0711
Fatedel A2 3207]  0.756
Fatdlel A3 3.459]  0.640
T5r1 2.809] 0.944
EEE P 2666 0.916
g F3 503 2311|0881
oy | MEEEA 3.193]  0.690
N[ arasae 3202]  0.635
T AT ESES 3.336]  0.672
AL A A A A 91 4.038] 1.089
AL A A A A$2 5.665| 1.444
A3 A A A #2193 5.939| 1.493
A 0517]  0.500

(% 4] A72¥o| KMotz

[Table 4] The fit statistics of research model

[ 3] 2 #ele| guf &atA=

[Table 3] Intraclass correlation coefficient of main
variables
H el ICC
=
el e = .042
Fetgslel Al 100
Fetgslel A2 121
54 Setslel 43 128
Bl T35l 016
F8hgn2 .023
F3t& 13 022
2. 475y 2N 45
25 43hd S5 FedAmEs 555
aEn seedlel A3k 3 msast Alelel w
g [29 119 72344 =de BASr. d7e
gol Agnt [E 419 o] SAGE SfusE BF
Hu®} Bentler(1999)7F A|AIgH 7158 58t o=
vebgtth CFI(957)9F TLI(938)+= 90ET =kom,
RMSEA(.044)9} SRMS(3HAg~: 062, gl .073)

< 08HTh ¥ Ao w vEyt

[ 5l

oy [

, - ]
sy % S SF WeE
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2= ARt EEHE
A

etk FA5E] AHEHE Aoin,

5)
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ool

o 4

=

Frt

(4
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(e}
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o 4 2 2 o o 1 >
o
=
O

u(B = 448 p < .001)°f
= 270, p < 00Dl FAA 33
Frov sl ekt ol

4
2
ololt
=)

fu

R

4>
N i N
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&
X

© o K oft ok
>
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[o2x}

n z?(df) RMSEA CFI TLI S ; RMf;ﬂ$¢
A= | 4669 | 648.740(66) 044 957 938 062 073
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[Z 5] st 9 StusFE HEE0 A2
[Table 5] Path coefficients of student-level and school-level variables
sz ne H] 3£ = 81| = EEA xS
B SE B
5143 —E'%—’_F%*gl A — -’F?:i.“é%]l% 2969 2.588 .02%
P T35 m — FIHHAE 20.564™ 1.549 270™
T Fdsdd 2~ F3kge 787 033 448
Farqe & —  FIYF= 9.918 24.736 156
B3 T35 — FIEYF= 16.120 68.561 128
L | T usESY - FRAIAS 6.751 5.774 260
T T 4 - #3357 352" 069 702
T wFEgeH o FEEH 073" 034 357"
#0p < 0.05, *x p < 0.01, =+ p < 0.001
QA e, FEEHo]l APHoR A FI o FIAAH R FAE APAA S gl dew
HAZo) W= JF2 mughs o] gt A 4 Ak
gurre] Aygads AvrEw, £ AP S St Ae] mfEdE AHnT] 95
= 702, p < 0003 8 w5 B = 357, p < FEINE AHae HHaseE TR E43on
05) st o] Fekgwo] FAA ol EAXCRE o I A¥E (R 6]F 2tk SAFFA FIEY 4
W3 dFL vAE Ao etk ot stusE & e $u3uE djetel FgHRe SA%
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[Fig. 2] Standardized path coefficients of direct effects
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Exploring Effects of Elementary Teachers’ Mathematics Instruction,
Mathematics Teaching Efficacy, and Student Mathematical Interest
on Mathematics Achievement
: An Application of Multilevel Structural Equation Modeling
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Son, Taekwon
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The purpose of the present study was to investigate the structural relationships between elementary
teachers’ mathematics instruction, teachers’ mathematics teaching efficacy, students’ mathematical interest,
and mathematics achievement. To achieve this goal, we used TIMSS 2015 Korean data and implemented
multilevel structural equation modeling given that student data were nested within the school data. The
findings reveled that at the student level, the instructional quality rated by students positively affected
student mathematical interest. Additionally, student mathematical interest positively affected student
mathematics achievement. Although the direct effect of instructional quality on student mathematics
achievement was insignificant, the total was significant. At the school level, there were positive direct
effects of instructional quality and teacher’s mathematics teaching efficacy on student mathematical
interest. The direct effects of instructional quality, teachers’ mathematics teaching efficacy, and student
mathematical interest on mathematics achievement were not significant. However, the total effects of
instructional quality and teachers’ mathematics teaching efficacy on mathematics achievement were
significant. Based on the results, we discussed the implications of the study.
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