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™ 674 SERLO| BARAR Bis S
1) 22| Stuol= LS olmsh = AM-Ho| At
TARel ) 92| SHOIS Lo TS 24 TSP ok R HAHo| AAict
A 2N 28 22 =35 IR 0t 2=0X| Yt 3=0%0, 4042 KR £¥
7 FERLO| FARIAR e MY
1) L= SHuojA| ZI7STt & 0j22) X|WCt
2) Lt= &0l £0t22 00P[& 4 U= H77} rk
WeEA 3 U ATES U7t £20| WRF 0f LIS woREL}
3 28 242t =8| K| @it 2=0ZX| Gt 3=00, 4=042 JTCFR £
37 SRRl FHRIAR g MY
Sl S A ES SIS o| &ty mZH
_ 1) iAol sleiials Siig et siRRo| 97
S spmm o 0) X9l BRI St SRR K|
Asu M| 3) St WS HS U AA) S HO| Y Xi HT0f ChE
TSR 1=0§Q WO 2=9T} 3=u0f 4=042 BOFE S £E0IM SHE
& *37 SEUC| BHKIAR pis MY
E'
~ B A, B4R, SUKGOR BRE AKX O SHXGS EHRHOR = w4
AR 9H
s oz YU BE, YU AR XSY I, NS ARICE 2RE st R0 s Yt
TS ZH2 FRHOR e we MY
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A-SIYP7IAT A5 A4% (2022)

spgsol A SHAAH FERAS RSP0 A stmszolA] sh 7k SH 4
A BhiL7} QA AL, et kit ol wah A EAS oA Slshs TS AR
olefat £412 918] AT Fiss ofehel o] AHEEr

GAP, = Q5,— Q1,

X,
i
i)

oj71A @5, AHAlo] &3t Shuo| Al 428 A M 47t A9 20%0] £3H= SIS Wit
I, Q1,2 519 20%0l &3h= Bt Zgolnt. wEhA GAP; §4-9] gro] At
Aokl S8 7F AZPL AR ZAIE Ae RoE 1 o Qink St E 5078 W sHYE0]
o8 = ol FEH = S HE 4] 1078 W HE o] Hat 142t 519 1078 W] 4
%4=0] o] 2 olgjsld . st pE 0 2 A7 S Hik(aggregate)3t 715l sHYE A
St B oghE AR Aol =4 4= Sl

Sl A St F AR o7l e el B4 UJr°}°} thofl= A7
2 (multilevel model)S &3] eFAAIF FFQ01L B A =
Skl Qhof| g0l &of = FLEO AE A= %
Foll mAl= dF= 4= W 15 771

1

Ll
ol

10
“'“m

Fodo o

T

[e)

r
O:

» o mX

oR
rE
]

SHA ot 399 B TSt 7t O] < Ue= SW A (intraclass correlation
coefficient; ICC)= T H 9] P Q/3S YFole= o E-&E7]% sPATE T AA| 2= AA| 24 712
o] sl - FARC B AT 4= Q= HISol 04“}‘/} A el AR E. o] ofje} o]
224 28(unconditional model)2 £3} 201933} 2020 o) ZFz} 5t /‘“’\ﬁ 4 Sheof A Ay

sk
Ak 7lsAdo EZE}(Maas & Hox, 2005).
i

o] 7153 s 1e] BAM o] o BA el BIskiAt ek o] 9o 0t A Y4 Bk
Wy 2 ohal, AHaE A8 FUSHA] 982 232 ofef 43 o] 42 =

‘(ﬂ'}\g%: Yij = By '+'ij ) Yij ™ (0, ‘72)

St Boj = oo T Hojs Hoj =~ MO, 1)

oj7]1A =AY ID, j+= ot IDE 2z Al d ), T2 B3-g BAsIT U Foji= o9} Zo]
AsS FUT 2YE 59 45 IFa-le 201993 202018 A=A 242 #A45HAH.

SHIGZE: y,; = By, + By, (SES,; — SES) +§] BrstuX; +,;

p
St Boj = Yoo T 10 ESCS; + ZZJV(JpSChXj + oy

51_7’ = No

Bkj = Yo
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221198 AW DEM S5k YA sk e 2 el

G20l & 4= 31%°] SES Wge i Jr= st Al StAAF N viAle Y= ot

5ok SFEolA AA Bt S48KHgrand-mean centering)dt #-2 £kl Sz
A S+t g FASH HHE, OH‘:1F W50] 2= SPYF(0y)o A= Bl Qtofl Ao a4 Tt
2to](within effect)E HoFH S 4=52(70)0l 4= SHa 7F ZFo](between effect)oll 4] MY 7+ &;

o](within effect)E # W33 contextual effect)s HEFHATHHeck & Thomas, 2015).
SES §5=0} 3 =i A HeR = sHeol M= A, AA7|7] AMS AlZHERS, 22, At
< EBS ks sty 2ho] A7 AT, wARRe] A 50] it 9 Aol A= sk
5 kE PSS dupEo A= o st 7ol & st aRA], YWY 5ol #4
of ZIE G oH, Ao M= p7lle] HEE HASHI. 6':1 e
(50;‘)01 ok 3RS 0|2 B Sl S2 AT} oA # el °
oha 7Hdskgit
S 201993 202090] stFAF 0l Y= PIA= A8 YA Aol YeieA]
AZoH7] Yol e W40l A 5u](2019=0, 2020=1)9] AT 2-4S FUSH LPS H 2 BN
Sttt o] A= W HIsHA] 91l 7| £4 A9E i o 1hds] A5 Aol

1. 7| 57:" =1} t7-II'I

13
=]

32

o] B Qi7o] S8 A4S

Zo] GebA vt st Aol WX o] Sl

20 AREE Ao UEA 1398 5
T x)

= oA FFaRA Tk H ZEYI9 ASE T 4

7Fs/8S AEste] AR WA A&y W4
7= ¥ sHIAlH SES, Hiaks sty A7E
ERTHCE 3) =), Fpsstal Azt
, IARRLS] ﬂrﬁlL s B5 7H*L% T %t— AFZEA F2UH9 Al7]0] 71 4<20] o3kt A
< AT AR ALY, G A PHIE 2 S AW EH, 201990= F=H o
= 98.6%%] St e stng 2GR 48.6%2] sHAo] ofof] Zrofgh uhd 2020 o= Rpake-st
I LYFTI= 67.7%, ] B2 19.8%= Fof&o] FHPTHIS, 2021.10.31.). T SES7H

ol
oL
HJE

-
';
4 1B
©
i
X
[\
(@)
[\ ]
(@]
P
é
@
r«
J.nC_J( _u
<
u;z

O

oFae R FETHO] Ho] B S 91, TRUHOR /9] BA) Aol vk AltSol 5
73t ARSI Al0] M E 23 S YUe. olo] that =0l ofefol Al Rotshe S s,
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A-SIYP7IAT A5 A4% (2022)

B 3) 71887 (B4 He)

s 2019(N=11,518) 2020(N=10,472) t
Yo TEmxt Ly TEWx}

2SR EA 148416 20180 146675  22.041  6.114%**
MEIZHE XI2SES) 036 1.001 -.040 997 5.024%+
A AR HE(sR)  -.087 941 097 1053 -13.603***
AP AR HE(Q2E) 088 991 098 1001 -13.769%

spyaz  AIS HO| AR 1.662 1576 1.646 1.586 755
g EBS 42 AlZt 440 908 544 1003 -8.039*
SRS FOF A2t 681 1.092 441 945 17.273%%
201 B 064 958 -.072 1.041 9.970%*
mARLO] A 033 985 -.036 1.015 5.048%+*

ey 002 99 -.003 1.004 376
stmaz ST SES 021 370 -.054 365 15,105+
He sieo sm HO 4% -060 993 066 1004 -9.322%

Z: *p(.05, **p(.01, ***p<.001

o2 (& 4] AR MFd Ho 7|&8 A4S AuEH stuadd] ExoM £ vt
Zo|7} dE . 201990 B3| 2020190 A EEoA FHAH A 7F AR5t HlEo]
5.4%p B =2 2ot} A= StaaAfA] Bl &2 Afol= Aoz 2o thE 23 4 Slnt. ot
A= st/ F7E 2wl SRR 4] S7P7F 20199 HiE] 2020199 Bt StA9F A5t
oF A A= APS 7HE T B0l & BRe Sl o] A Al SESY| EEOA =
St Ao whE Rfo| 7t FEH AT, 2019' HiH] 2020199 SES otelE E2/g 2] Aolof
£ 23z He "ol ¥ HEg Aot
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(H 4) 7188 (HFd )

e 2019(N=11,518) 2020(N=10,472)

ARl 2(Z) HIZ(%) ARl 2(2) HIZ(%)

S 6,050 52.5 5,092 48.6

g4 (Ge1p 5,468 475 5,380 514
gt 11,518 100 10,472 100

CHEEA] 4,549 395 4,010 38.3

=i AN 5,210 452 4,298 41.0
EIN SHX|Y 1,759 15.3 2,164 20.7
gt 11,518 100 10,472 100

oldt 28 5,927 51.5 5,197 496

) QU AR 4,502 39.1 4131 39.4

of ne® e 672 5.8 809 7.7

T xey A 7 36 335 32
gt 11,518 100 10,472 100

A8 BRI A0 Wt G 5yl AR SESE TSR AESS A, A9 B
o] xjo|% Fls) Boteh. BA AT BE W] tisto] Ao Aol THEA ) FAEA] ) LEA
o -0 SASkEl AHIS BRI 4 9Ioltt. o] 2fat Ak 202010] LHA9] E0] Hlgo] o}
A A7) 380 B3t 84 SES S0 Wope Folehs 389 24471 2 4 9ck.

sl LA Ao e Aol g Lefahil A% A= Xjol7 olu|set. ol 20194
g 202040] B4 F7} srobl o] EHLA o] th 2910% e ojx7} ek W
AR, o] WESES 1 Alolo] Gebd vt aQlo] ohjue HA XS BAHL s
A= o]} fofmlshA] g A GeAsHAAE, A Bg Pk 0] A4 APgo] et e 4
= 9le}. webd 20200 HBHA0 R W B.G A4} A A} ES HEA 08 BYOAE 1
S} LA SES T714:0] Flo] ofsiet flelo® 115 4 9he Aole). B A4 s X
o B 201993} 20204 Afele] §olulsHA] Feb Al oFe A0 LeRte ol o] Ak

ol Sl g2Vt A5 5akE Bl B 715 e Al wakelsehs 201993} 20209 Hle]
4 232 B)L] oA HolEolA 78t WSS g sto] i Qs g4 o]
ZFAAA Rol g S Wt RASS EAIL Bt 98 AR

o

Aok

N
=hA

1o 1w
e

:

R T oo
L

o
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A-SIYP7IAT A5 A4% (2022)

e sidF OHHX| wS+= oL wSs+E L
coef. s.e. coef. s.e. coef. s.e. coef. s.e.
HE=(2020E=1) -1.42** 048 -0.03 0.05 0.06 005 -019** 0.03
SHANX|(ref. SHX|)
CHE=A =234 041 -028** 005 -023** 004 -009** 0.02
SAEA| =295 056 -071** 007 -0b8** 006 -020** 003
4558
HEXTHEA| -0.10 064 -0.09 0.07 -0.09 0.06 -0.04 0.04
HEXTATA| -1.08 0.81 -0.05 0.09 -0.03 0.08 -0.01 0.05
Sl 14993 030 14.79 0.04 14.39 0.03 3.7 0.02

2241 FA o 0717 Hof| 15 8 A0 FARRZE AAH 02 AT FE O EHN
U TAE ZASIIAL g o] 22 AR AR 2 P
4 o] 9t Raudenbush & Kim, 2002). &
[&B8AE Sl EIFxe] 155 =5t = HHH o= 20190 HIs) 20209
FofuloHA Rkt [119 115 A EE oA B F47t 2ozl Ao F= s191d 9] 44 st
gof| 7113 & &= ek AAR A9 50%7H]= 201993 20209 Atelof] FE=i7 Zpol7} i
HA] =t o] A= 252 S AR, y5S AT A5 74 %= 5to] 1 Ao E, 4
3 10%, 50%, 90% A 5] G (3 6yl 2= o] et FAH o= 48 A= 40] Mol 2]
90% A HolA= A1H, 50% A%
2 Z 2pol7} Yttt o] 2% 2019990 Bl 20209l oF91d g Q] =5t JH =7 A WobA|H
Al Bt Aol A vt sheto] ' WARE A0 & & 4= QUtt. o] 2f3t Aif= =1+ 97} 519 H &
oA &5 At 9T i st w59] 7|55 A =M, St S s SHoE A7

g otsEE AV TS Hojre SR Yt

kol
)
X
rlr
<
—
o
b
if9
O,
ru
_>|,1_;‘
o,
N
N,
zQ,
A
O,
=
—
o
X
N
o
=
>
<
\O
!
o

2019(N=11,518) 2020(N=10,472) t-value
Mean 148.42 146.68 6.17%**
Std. Dev. 20.18 22.04
90%ile 17 172
50%ile 150 149
10%ile 122 113
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Cumulative Probability

T T T T T T
100 120 140 160 180 200
Math Score

————— 2019

2020

(O3 1] 8 g5 &5 Z2: 2019 vs. 2020

w
4>
Lo
2
H1
12
4>
lo
N
pal
uz
ol

G 7ol D297} shszolAl 5P 2k st ad Axjo] 713 G BA% 2at AN E
of 9tk o] £Ae F2LH9 AgoIA 519 SIS S S FARNE 159 % ol
o} 197 24 sk Aldskarat o] Solpick. SHL QoA A9t s191 B4 7k Axpt ol
£ AS D29 ARl S0 sl 43 4ol uet oz 01301111 92
AAFBHE BAOR §5% 4 itk
the At Felald 7 20199 202098 TR A W RYR B 12 72
UHO Ao SH415] 91t 5191 SP 7 43 AXS Wl Uelo] Bl 9L Bojzth e

¥4 W FUE 5 28 B9 22O W ol AR E e B
% A7} A2 T 4 itk S AR BHLe) 49 S2UHO o] F 49
S 917 548 243 2R 0312 SRS 9 4 ek, ol s P 2 Lol e
AABES B4,
ah ko 2 08 304 stol B SIS BAS Aol Y 20] 242t ol A 2
ehAA) Aotk shmol W SAAAE BAT AL A2, 99 S Aol me
210] 9 4= 91| WEole), TAF . W SIAHE A, FLEA, SUAY 202 A5}
wo] glom, ok W S AL Hek AL ol Aoz WA} Se Aol £
TR S AARIEE 59 3004 B SR e S A4S 91wt oh9) shge] ARt A
A ebhe 23K-0.15)5 v]So] R} BE ShmelA 491 20% S HF 2L 2A Holrt
Gl whel, mg o131 30 ohe] 39 o1 20% She) 3] 40l A0 R 10 A 3
2o} 3L ek 7R Aol et

Ln‘i
ol
L Rl
5 b
:%é
X,
QE 2
i
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A-SIYP7IAT A5 A4% (2022)

(B 7) sful E49 45 MrFes 2t AR
e Ll | 03 2 o3 3
coef. s.e. coef. s.e. coef. s.e.
HE=(2020E=1) 5.85*** 0.94 6.61%* 2.12 9.03 12.57
S AKX (ref. SHX|S)
CHEA 5.85%* 1.73 6.20%** 1.70
SATA| 4.35* 1.71 4. 52#** 1.68
A=) 0.87 1.21 1.59 1.24
Sl Br sigdF -0.15** 0.05
45588
e XCHEA] 411 2.55 4.34* 2.53
AEXSAEA| -1.38 2.41 -1.33 2.37
X AR -3.41*% 1.86 -3.78* 1.87
A xshyl Bt SIREF -0.02 0.09
g 48.41 0.65 43.75 1.55 65.52 7.96
adj R? 0.079 0.177 0.196
N 439 439 439
2 *p(.05, **pC.01, ***pC.001
Sg |
= 20.19 2_02_0 2_001_9 2_02_0 2_01_9 2_02_0
CH&S A S5 A =SH2HX S

[J2 2] K| 48 M4 21 2019 vs. 2020

S ShL B SIAAE SRS 29 3014 201940] B8] 202010] B Aeols 4
Sl sh91 SH) 7 ARE Sofrlel) AXE sk EAEQ 9 (19 29 A 59 1
(box-and-whisker plotoll T, SREAIGIAEE 519] 25%2] ZARRAHESR)0] S
Wiz AL el 4 olet HEAAE A9 25%2) AAAABARA)E 2 Aol g 1ol ¢
o} ol A X19j0) A9 m2H90] BE it sh91d SISO WEHoR WAHSS
AR,
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221198 AW DEM S5k YA sk e 2 el

1Y 29 29 39]= 201990 B3 20209l AFE A58 A A9 519 oY 7F AR
E0]Ex HaPF A AE O] Utk S-St M = A9 M9 A== 4% S5kl 5Hd
o] A= A shetetA A7 AR 9HA, AR Sho| A= B sH9] A 47t EolA]
WA o] 72 FAto] HRIATH (1Y 3] #R).

F 219 A7 ool A ehils S H et E v SHRRLY| @70 7| WIsHA di-goh TRt
SEEIHSS 2 22 71/go] Aot SR W4 FojoflA ERuh= A5 7t Aol & 11
St o3t war 8= T2 JHE S AU R £ SRR s FEEH RS Aol sHANE 2
EH19=% QIsf tidwso] of HYAEA ARt} 71 o] 22 Aol 3ol FeliE 7s A

o] At

(1

i

0

200
|

180
|

160
|

Math score

140
|

120
|

100
|

2019 2020 2019 2020

ol
N
<l
A,
ol
o=
j%
N
Mo
L
1o
5
¥
<
i
)
)
[o
ol m_?_,

s sas M SMEEM SIAEEM  ICC
2019 11,5618 234 148.108 318.354 88.305 0.217
2020 10,472 212 146.381 397.615 88.672 0.182
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A-SIYP7IAT A5 A4% (2022)

TFAHLR (& 9oM dgHrsS FUN LS A= AW EES st WA 22 54
St AJEoll A ARl A HIF(SES)S] FRe AwE B 1M F Al oM ARe] 73414 vl
| S8l ZJet Y= 7A= A= e 22119 o] % AR FA4] Hige] sk g el
1AE G2 719 EeAA] g2 Aoz =l

[¢]

=}

o2 HY 20 29 19 A717] ARg H ot @A AL, EBS, ®ate-otal
TS HEshke 4% a4 Y Heed 77 FUsklth S420E AR A7) AR
0] 7% ohs T ARE A2 S/ FOl A Y 7IAAE, 23 HE ARE AR 5
3310l T4 Y= 71A Aol Fgtohe Fe ET Ht Z2119 o] F HolE AHEE o
2o AR A A G FevIstAl ARAL(p=0.089), SH5 T ARG AIREY] Y2 A
GERA|A] §F2 Ao YET. 53] ou|E Fol¥ A obYARL ok T AN
< A% 44(1.660 — 1.366)3 A& Helth

St 71EBAE B3 29 ofF A7) ARG AlRte] = GFolA B o HekE g}l
FHHE QITHCE 3) J2). < 9ol AAE 2= F2U9 o] EAX Sk54<0] ZA|7F sharof| A
i a50] A2 o] FoIR|A] F3he AJRoIA 7oA 71 AlRbE FEASH ATERE AR, A
B A 5o Bl sHSAA UElgE 7hsgol Atk HE ARt 22419 o=
7oA F2 FRIF A o] e Bel-a=ohe 98 3ok sheth o] i ol
Zol w2k Sk A7 EAshe A2 AAdase Aozt sl

SHd st gf sk 9y AEA = AlSat S F] 1 A AV 229 o)F FetEe
HIPF UERETHp=0.005). 224419 o1F SMEE2] Atal=s o] AIZE A7} SoluAl= ook
(& 3) H=2). AR 3A9] '2FL ALSHRA} 2020'9] 2o = L2 9 o|F- 52
APl o] EolAA| eiokeS 1Y 4 At ek g S S0l wEUEY B S4AT
H2 FA7R= Fol =2 & AAAR] mho|7h AR A= @2 AoItHAH I 474, 2021). ¥Hd
YIRSk o AZEe] A FF2 A9 ARl E Aoz WA ohA ATE ZIAE 202099
< AHRA AR R Aol wet Yaeet g 2o S skt Bord L, st e ot
i Y Ee 945Yor o]FojA= Zlo] Urtol At e.g. BFH =157, 2020.02.25.; &
SPHE W53, 2020. 9.).

(B 9) =8

Jon
L]

CXA 5RO

o o —
231 2 2 23 3
g s 8 s
2019 2020 2019 2020 2019 2020

=2H 149.70(0.75) 147.33(0.86) 142.86(0.76) 140.67(0.86) 144.89(1.07) 143.25(1.57)
el +F 2%Hsr

ALl ZHIA XILISES) 2.93(0.20)*** 2.90(0.25)*** 1.83(0.18)*** 1.57(0.22)*** 0.94(0.17)*** 0.58(0.22)**
HH(0fek=1) -1.01(0.78)  0.77(0.84) -0.52(0.63) 0.68(0.70) -0.88(0.58)  0.15(0.65)
HAZ17) ME H=(EE) 1.66(0.20)*** 1.36(0.23)***  0.21(0.20)  -0.22(0.22)




5t e W3k A 9@ J3kael

e 03 2 03 3
2019 2020 2019 2020 2019 2020

A7) A8 HE(2F) -36000.19** -4.11(023** -2.80(0.18)** -3.26(0.23)***
ADE E0 AlZE 3.51(0.15)*** 4.40(0.16)** 2.91(0.14)*** 3.72(0.16)***
EBS £ A7t -1.36(0.21)** -1.55(0.23)** -1.45(0.20)** -1.81(0.23)**
kst o AlZt 1.64(0.17)** 0.77(0.27)** 1.21(0.16)***  0.33(0.25)
=% Ei= 5.38(0.24)*** 5.70(0.27)%**
WAIRLE| A 0.94(0.18)*** 0.84(0.21)***
oA 066019 ~1.06(0.24y**
s & MyHs
SImF SES 1030136/ 8.16(1.63)***
SiED Sl B & 1.08(0.40)**  0.83(0.46)
S AR (ref SHX|)

A 3810119  -1.62(1.57)

EIN| -2.80(1.06)** -0.33(1.41)
SIIQH(ref UL T(SE))

SN 2900777 1.25(095)

A2 3.53(1.57)*  1.99(2.28)

N 3.36(2.16) 2.32(4.50)
s Ax R? 0.044 0.026 0.200 0.148 0.264 0.263
st 2x R? 0.193 0.148 0.482 0.480 0.726 0.603
StAiA(EHI4) 9,177(234)  8,202(212)  8,990(234)  7,987(212)  8,851(234)  7,689(211)

1
2) g 2t F

ol Tokl, 28 Motz

N RIECIEND)
EBS 57A1%10] B8 ot
737} e 4= let

£ A7oIAIE 5P SHi A

b(s.e.), *p<.05, **p<.01, ***p(.001
X2 x0l= ’25’5‘549

3 Ak E

o Spysal 2%
2 71540l

st o

5ol

S0l wet TR2U9E A= FF9 ¢
sto] 7l gzt et SAIS Y 1, 7MY E oA 2l S

Y25 A o

2A ZAp(.10 20N R2

(Ol

A= 201997} 202090] 257 FA 02 Fon|gitt. 219 o
AL T2 ) ] dR AT oA, SRS
Holz ek 9 7 AR SeE A

S} 22 SIS BBS ot Ao
wS0] Selahe e
EBS 434171 81914 71 54 A
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WSIPIE7FATE A25E A45 (2022)

St EAT IE JFaQS FURE By 304 £AF o2 BEIARAE AART I A=
(I 109 AA =] o] St} WA g 1S A EH AR GA| A v 2] =F0] Z-Z f, =5} He 4
72 ALFE I 2197} 713 A A JFE Ao B2 A-S RIS & Ut A E 8=
9] A% F 21419 o]F SFAAF oA 25| Tzt FHAR] HIE HESE AR Hltk
(E 10y MxEQH FZLL MS SIAMFTOo| XI0|
231 2y 2 o3 3
025 -2 57gwx -0.997** -0.125
(0.375) 0.339) (0.349)
oI 050 -1,000%** -0.043 1.307%#+
(2020=1) (0.251) (0.266) (0.273)
075 0.553* 0.825**+ 2.106%**
(0.229) (0.215) (0.335)

Z b(s.e.), *p{.05, **pC.01, ***p(.001

(4
=]

)

N
2,
o
e
oH,
rE
Y
e
o

adH 7W ENA

o, A

% 208 wgosn bﬂg} 11 Qi 7tste] shvt B8ARE HATthT Bld S gick. chut

AR EHAAE et Aoty Wao] stee 94 AT Bojeet AYORE FRUHO o]
o

o] shaso]l Y5z 9v] Sl 24 758 38 == € &+

F2LH192H Ao} Mee AehS sot ShLw 8-S A 0% %A RHUL, ShERt

o] siLolA] 7k 7140 o553 E|giet ol s sl that 1 HEA L) ol S,
ShyA, 712K B9 35, AFIE Bx0) GFstel 2 BAVH BRI TR0 ol
A ol 2fat Jelo) wistol Zetstel & AT A% Hlolel g AR} TR oL 2 w8
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ABSTRACT

Changes in math achievement among high school students in
the wake of COVID-19: The current state and influencing

factors

Kim, Kyung-keun
Professor, Korea University
Shim, Jaehwee
Associate Research Fellow, Gyeonggi Institute of Education
Lim, Hyejung
Teacher, Nunggok High School

Drawing on high school data from the National Assessment of Educational
Achievement (NAEA) in 2019 and 2020, we examined the deepening educational gap
caused by COVID-19. Our results showed that the time spent using electronic devices
increased in 2020, when online classes were conducted due to COVID-19 compared to
2019, whereas there was no significant change in the time spent on private education.
Also, it turned out that the average math score did not change significantly in the upper
and middle ranks in 2020 compared to 2019, but a sharp drop occurred in the lower
ranks. In addition, the gap in average math scores between high-performing and
low-performing students in schools in metropolitan areas widened significantly in 2020
compared to 2019.

Meanwhile, multilevel model analysis results suggest that the deepening of the
educational gap during the COVID-19 period was mainly due to student characteristics.
Finally, quantile regression results showed that high-performing students had even
higher academic achievement, while their low-performing counterparts had lower
academic achievement in the wake of COVID-19. Even in the case of low-performing
students, however, the negative impact of COVID-19 tended to decrease when

school-level variables were controlled for.

Key Words: COVID-19, national assessment of educational achievement(NAEA), math
achievement, education gap, multilevel modeling
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