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ﬁ&i YeRom 1 ®Higke 34 @2 o ERyiTE,

B APgME B FAUHoR 944 4E H =¥ (Full Information Maximum Likelihood: FIML)S-
Z&arh AR HAeEHE S48 A e o Ao o] FEEojokslr] witel] Al
AE-E WAE9 9= (Skewness), HE(Kurtosis) & &3 thAH AiAS ATtk & Ao A4 HAE
o dE, HEE AYRY F8 FAHEHFY FuALY] EA(FRuALY WA, etk 7)ozt gt
ALe] 1A Fuu) e djrmo] Auigro] 1.0060lstE ugkom, Mol AHuighe 1.083¢]5tE UFTH<E IV
=2>). Aol AMEEE WgEe] w9 ddgho] 20]sto|n HE9] Adlgho] 7olstolH HUIFLEHE AN
o B4o] F4e 9 £ HJ%(Curran, West, & Finch, 1996)7} ofy7] wliol] £ Aol A ALgH TFE2
g, Fuo g 7|Es BT UEshe Ao® aud 4 gt nEfA] B AFA AMgEE BHES 2T
420 Bes A s Agsitt

<E IV-2> EHYQIEo da, EFHAL dE, M
Ry Hat XA} = A
58 FHH -S4 47 346.22 57.659 0.149 0.252
. Tt FAA TG 53} 34848 58.417 0.362 -0.266
stela 8 FAAEAF 6% 36308 63904 0.336 ~0.665
K 8k FRAA A 73) 37847 64.192 0.604 -0.349
T8 FAHEAS 8% 37258 43.673 0.684 0.397
FehalAle] A 43 4.2976 0.75719 -1.071 1.083
Ttk AEA 53 41819 0.80687 -0.949 0.886
Fetualel HEA 63 4.2633 0.74921 -0.962 1.021
FetuALe] AREA 7A) 4.2805 0.74705 -0.998 1.061
Fatalabe] g4 8% 42179 0.74493 -0.874 0925
FuALe] 7|z 43} 4.3002 0.76724 -1.006 0.827
kALl 717t 5aF 41878 0.80261 -0.899 0.833
ALe] EA Fetuale] 77 63F 42412 0.74246 -0.816 0.645
e aAbe] 717k 73 4.2207 0.77280 -0.896 0.883
Fetuatel 717k 84k 4.1686 0.77713 -0.758 0.609
ALY &9l m =l 44} 41673 0.85488 -0911 0.420
F8uALY] &9l A m =l 53f 4,099 0.89231 -0.878 0.480
ALY A m=w 63) 4.1641 0.81522 -0.852 0.594
ALY A ml=w 73} 41208 0.84707 -0.826 0.434
Fotuabe] kA =l 83 40745 0.84979 -0.739 0.332




106 484

AT AGH WFE Wels 7
USITH<E V-3>). P2 RERAE NS 1 uslse] dazkol
& o BodE 88 43T S5 9

b
o] 0.7990]stol B2 vaadd el EA= gl AR ddsigin

I = e e e e Ee R R R R M P A A A R A B R e e e
ol 4 5 6 7 8 4 5 6 7 8 4 B 6 7 8 6 7 8
=t 1

Smoi0) 6865 1

86 627703+ 1

STl 60455, 6515692+ 1

T3 .520%3| D8Yrex| 60| 7225 1
HEA4 178 14450 14sex | 128 1115 1
#2435 15704 166%34[ 179 168sx| 12730 3505 | 1
#1236 1843 19150, 195 1973|175 321 3] 33+ | 1
AEA7 214506 19 s3] 2353, 242o0x|. 23404 201 o], 299|354 1
HEA8 154506 1503 [ 174,21 4% | 21220 25344, 267,309 398 1
714 . 1867¢(. 13453 132,141 sox|. 1 18o¢{, 7064, 31 5. 303 24( 2860+, 223 1
AL E) 162554 179w 1 T8 17 | 146004332, 76T 30T 271 0 267332 1
71 H56 172554 1683, 183 1673:( 153¢.31 0] 3133k | 75304 31 5] 28k | 324|331 1
7 37 . 20155¢] 182s5¢(. 21 G| 21 T 216204 283 274334 33| 76 | 309k 28T o0%|. 278, 305 1
7178 179s0¢.1745054] 19| .23 | 2083|2425 23reox. 292so¢( 388eo] T6owox | 2280 2603 | 29 | 40T ] 1
g 138508524 005,073t | 075 | 73051, 25&peox). 27 3ox] 24Tk 202st| G963 260:¢] 28| 25kox |. 20Tk 1
SEER 13 730¢).138:4] 149:| 13t | 1135 | 31 45|, 79| 2953|205k 23| 28O o), TADs| 2ot | 25ueox.2A s 2T | 1
v =6 . 1395 15353 .55 |.159%:|136%:+|.281 3| 292s05¢] T84so#. 3004 2723 268 :#|. 28| 728 31 8| 206%4{ 249w 296%+| 1
v =7 1795|155 203 1963|186 2056 263 328, 772k 3393|264 245|306 ). T26% | 34533 2383|233 31 T 1
y] =g .136**.117**4132**.179** 17k |.226%#|. 23|, 2820 3Tk | 798| 200%| 23k | 262tk 349 kk|, TAA 5521 Jeoe| 22k | 28k |3 T3

g  AEA=Z Sk 4 A, A= el T, SIS st e] sl A SEd, A =
W ARARE 001 22 9], +AARE 006 224 §9)

X
1 Jﬁﬂ
-

O

S8 £AARAFY FVHA ABRPP] FAHE 39 1F0E 2R

e

<E N4 5% FAHRRSY FUH0 WaYol A FUES 99 1FOR BRI A
q| 7

ABe JFEFRL 232 Fea B Qo 14 $5un 2485E BEF HFETGRDAY0] 39
S oE BFE AT W B sk 2% 9B B89 HPETRILS Ak

<E N4> 8 FAXTHo Ofsh AEEsHEE R (Growth Mixture Modeling)el MetE X &

A= A 1 1% 2 1% 3 1F 4 15 5%
AIC 119568.105 119271.686 119156.865 119093.696 119053525
BIC 119648553 119375.119 119283.284 119243.09 119225914

SABIC 119604.072 119317.930 119213.336 119160.492 119130599
Entropy 0.753 0.743 0.773 0.79
LRT p value <0.0001* <0.0001* 0.0016* 0.6161
128 23139(100%)  6278(27.1%)  3434(14.8%) 5073 (2.2%) 64178(27.7%)
21E 16869(72.9%)  12257(53%)  1225%4(53%) 694 (3%)
BEF8(%) | 3% 745%8(32.2%)  3578(154%)  1196%(51.7%)
40 6319 (29.4%) 2073(0.9%)
5% 387'8(16.7%)

AIC=Akaike, BIC=Bayesian, SABIC=Sample Size Adjusted BIC, LRT=Lo-Mendell-Rubin test, *=p<0.05



SA5o] AN sS40 S8 AR AL gl BhF FRAE FuEu P4 es 107

HHo] AAAZY 45 AAs7] Y984 AIC, BIC, SABICY ARAF FES A3

BReeE o] v Ugti((ay V-1] ). Aoz ¥

Agsitls AL ongit), 3 LRT(Lo-Mendell-Rubin test)®] p value #H-& 27H

I, ANe] aFoR BRHeE AL 71F0] e p<0.005 B YAl Age Ao ygtt sAut 649 1
A

AM<E V4> #
r2 sh9le aF

IL

Zo| gt 259 A3 WA Entropy #o] 509 1F0E BFEE Ao| /1 =4 YeRdTh 3719 1
Fo7 BF3E Ao tid Entropy w2 0743 2 270, 47, 5702 R AMrhE A% v U4gA LRT
o] p value o] 2719 IFoR EFIH= A3 2o] p<0.0001Z 7 vgka 2351 AIC, BIC, SABICY]
AHAF ghEo] WAl vt 3719 IR0 R ERHse Ae HTH R AMegoi

119700
119600
118500
119400
119300
119200
119100
119000
118300

118300
—+—AIC —+—BIC —=—SSBIC
118700

BAAS 1 BAAS 21 BAAZS 7 BHAS 21 BHAS A
(28 V1] 2MAS ol wWE HEX|F

<E IV-5> 5 Fot SAAHTHSO i FMHEERY FHXA

v 2 A (Intercept) 7]-%-7](Slope) 22HQuadratic)

ST [HEERL) | BN R | BE(EEA) | BN EELA) | B REA) | BN EEOA)
1325 |402.13* *(3.404) . 47585* *(2.933) -9.723* *(0.705)
2715  [313.438* *(1.815) 8?150;18549) -1.579(1.219) (32853?) 2.63*% *(0.322) ég%
371% [364.361* * (2.499) ) 27.458* * (2.186) ' -5.821* *(0.499) '
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Tkl U5 AlkS 7H7] Wil <& N—5>o1w B wpe} o] BE o] g AFEe By ¥
T SdsHA vkt

(29 V-21& 4AEFRAYS Adgste] 79 3 259 3 FAA45E ZANTRE S G859
a=Z2 vehd Aotk 7+ aFHE F3 £AAEHS FUA WS AYrd AT FoA

3 A =

S = ]
AEASE Fota 15y T 28 } 27he)
= Aom dugten, WA S o RWCH TR 32E6R)S 8 FAREASE Foha 15N
Fo 3807 2 nEea 2shakA e 2% Sgehs Ao et B, 1083 308 ¢
% FAHERRe] FUA WaPP Aol AR AoE Uehdon 2989 S8 $AHEYSE FI
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(A2 IV-2] 28 7 siddF o et AT EY
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4. 258 T AEA, 7107, 94 d=gd dd TR W

<E NV-6>2 7t 259 Feturte] A4, 71z 894 o] g AAddEde] Bl Aes o
Bl Aol 12§ Setadle] AEAL 14 Agusiugel o] Fwsh myun A7 ygAw Fus 2y
314 Agvs 2Ye) CFL TUZF 2% A48(@29) AREL Ugn 24 4%% 249 RMSEAY] 7o)
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e 13 A5 24465 | 10 | 0065** | 0922 0922

- 7 3 1959 1310038 | 0969 0.976
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(fﬁo})) FetaAkel Al 12 A8ds | 12801 | 10 00207 | 0936 0.9%6
P —_ s 6807 | 13 | 0056** | 0927 0.944
1A A8¥st | 17397 | 10 |0046° | 0961 0.961
U sl 78491 13 | 0064"* | 0922 0.94
. 17 A3 2116 | 10 | 0051%* | 0962 0.962
s ] T 5} 110513 | 13 | 0078 * | 089 09
™ )\Q_—,}\ ol 7 Z:]' I - _
lég‘?/‘)’ FeraAtel 7l 1 A8wst | 39866 | 10 0049 | 09 096
0 .
P — st 63086 | 13 | 0069°* | 0913 0933
1 A8wst | 24427 | 10 |0034* ** | 0977 0.977
U ERE] 43472 | 13 | 0061F* | 0923 0.941

31§ = 12 A8ds | 29504 | 10 | 0051F* | 0958 0.958

7457 PR A3 47812 | 13 | 006%* | 0928 0.945
(32.29%) N 13 A8@s | 24182 | 10 004" ** | 0971 0971

] ] w3} 34791 13 004" ** | 0937 0.952
223 ALe] SOl A 3] = ul i
Al A AN o g gws | ss | 10 008 | 098 0933
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@, 17189 Sotudte] Aot G94H s, 2183} 30§ Fotaske] ARA, U4, G9H s
B s ngnd 14 499 BYe A4%Es o 24 sk 33 Aesn,

<E N-T>E 2FW FstuAe] ARA, /W, 394 vsue) g AA9Fuge Y0t 11§
: AR AW AFe BRI A BT Foud A0E sk A el Aot Ui Aoz vt

et A
eishor, et e AU Aol B LR FANE AL s FAD 1 A7k A
2ol Aol7k Qi Aoz vtk £8, $otuAe 98 s AR AR B, B, 7187 Ars

A frefm gk Zom the} AL kel Apol7t Sl ALE et

<E V7> 2BY $3DAR MY, 7|0, sted TS o3 BRATRYe FYX
= 1 2= A9 (Intercept) 7]-27](Slope)
B s AHEZOA [ BAEZESR | AR@EELA) [ BHEFLHD
FotuAke] A 4486 *(0.022) | 0.015* * (0.013)
128 FetuAte] 7|tz 4436* *(0.033) | 0.181* *(0.03) 0.009(0.01) 0.006(0.003)
Fetwabe] dqA F=al | 43% 4 (004) | 0224% ¥ (0.045) | 0.018(0.189) 0.013* (0.005)
etk HEA 416%*(0.02) | 0255 *(0.023) | -0.016 (0.007) | 0.013* *(0.003)
271F FetuAte] 7 4174* % (0.02) | 0.244* *(0.023) | -0.036* * (0.007) | 0.017* *(0.003)
etk &4 = | 4074 *(0.020) | 0.201* *(0.025) | -0.026* * (0.007) | 0.013* * (0.003)
FotuAke] AEA 4355 *(0.023) | 0198 *(0.023) | -0.003(0.008) | 0.012* *(0.003)
31E FetaAabe] 7|z 4369% *(0.023) | 0.202* *(0.024) | -0.02* * (0.008) | 0.011* *(0.003)
AL SAA S = | 4244%* (0.026) | 0.24* *(0.031) | -0.017* *(0.009) | 0.014* *(0.004)

KX =001, *=<005
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258 3 FAAEAS AR GIS nAE WAL EAS AR YA def 7€) Rd&
ettt <E V-8>2 1 232 Y A2 10§ BE ALY 4L it pvalue Fho] folvaHA]
SA Ut 78 SRR E wARY] B4 AFAY g B4 e Ao JEhgen, 21 Fa
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A Longitudinal Study on the Effect of Teacher Characteristics Perceived by
Students on Mathematics Academic Achievement:
Targeting Middle and High School Students
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Since the characteristics of teachers that affect mathematics academic achievement are constantly changing and
affecting mathematics achievement, longitudinal studies that can predict and analyze growth are needed. This study used
data from middle and high school students from 2013(first year of middle school) to 2017(second year of high school)
of the Seoul Education Longitudibal Study(SELS). By classifying the longitudinal changes in mathematics academic
achievement into similar subgroups, the direct influence of teachers' characteristics(professionalism, expectations,
academic feedback) perceived by students on the longitudinal changes in mathematics academic achievement was
examined. As a result of the study, it was found that the characteristics of mathematics teachers(professional
performance, expectation, and academic feedback) in group 1(343 students), which included the top 14.5% of students,
did not directly affect longitudinal changes in mathematics academic achievement. Students in the middle 2nd
group(745, 32.2%) had academic feedback from the mathematics teacher, and the 2nd group(1225 students) in the
lower 53%, which included most of the students, showed that the expectations of the mathematics teacher were the
longitudinal mathematics achievement. The change has been shown to have a direct effect. This suggests that support
for teaching and learning should also reflect this, as the direct influence of teachers' professionalism, expectations, and
academic feedback on longitudinal changes in mathematics academic achievement is different according to the

characteristics and dispositions of students.
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* Key words : math academic achievement, teacher’ professionalism, teachers’ expectations, teacher’'s academic feedback,
latent growth model, growth mixture modeling, multivariate latent growth model



