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Aok 7t shdde FRe 7 #59 gAgA e} BEF 71EE
5 AANEAY. olF Bl £ B4 olde EAPGY AT 54
& Fobu ) ATk AP AR Bd JEE5A U NEEA A
o [ 4-1001 AN
[ 4-1] A Hof AFEM o= SHAMF ol et 7|=8A
= - =
Z8 g §;—$ szt HJz N
21 2016 o] 462541 34.008 327 599 2,988
( % A) 38 453.172 61.462 300 619 2,987
4 o 482.075 51.468 300 586 2,994
29 2017 o] 467.874 37.789 313 599 2,854
% I 3 465.300 55.147 316 612 2,858
(&A) 49 484,446 41.212 346 610 2,861
23 2018 =9 470975 39.327 313 600 2,811
(% A) 58 472.416 64.306 313 600 2,300
49 488.899 51.454 343 600 2,828
21 2019 o] 307.317 32513 154 412 2,690
(7,:1 A1) 3 301.880 63.285 132 418 2,677
ksl 341.751 53.085 207 421 2,683
22 2020 =] 308.950 38.048 174 417 2,613
(7_:1 A <% 310.529 67.741 147 421 2,607
49 348.742 54.309 204 445 2,614
=3 2021 =] 309.834 35.480 168 419 2,527
° ( 21 ) 38t 313.435 72.950 140 424 2,485
A
49 352.070 55.545 193 458 2,494
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2 AF] F A AFTAE Z29 o] F 74|

Hey o EFHA szt HAg N

5 A-%1(2016) 462.541 34.008 327 599 2,988

5 A-%2(2017) 467.874 37.789 313 599 2,854

e 5 A -%3(2018) 470975 39.327 313 600 2,811
A HE A X -%51(2019) 307.317 32.513 154 412 2,690
A 2] -%52(2020) 308.950 38.048 174 417 2,613

] 2] -%3(2021) 309.834 35.480 168 419 2,527

5 A-%1(2016) 453172 61.462 300 619 2,987

EA4-52(2017) 465.300 55.147 316 612 2,858

st EA4-53(2018) 472.416 64.306 313 600 2,800
SR A= A X -%51(2019) 301.880 63.285 132 418 2,677
] %] -%2(2020) 310.529 67.741 147 421 2,607

X %] -Z3(2021) 313.435 72.950 140 424 2,485

EA4-51(2016) 482.075 51.468 300 586 2,994

EA4-52(2017) 484.446 41.212 346 610 2,861

Qo 54 -%3(2018) 488.899 51.454 343 600 2,328
SIANH = 2] 2 -%1(2019) 341.751 53.085 207 421 2,688
] %] -%2(2020) 348.742 54.309 204 445 2,614

A 2] -53(2021) 352.070 55.545 193 458 2,494
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EA-%1(2016) 3.284 1.072 1 6 2,967

EA-%2(2017) 3.284 1.072 1 6 2,967

SR A1-%3(2018) 3.284 1.072 1 6 2,967
6d HEZ) 2 %] -%1(2019) 3.400 1.054 1 6 3,033
) 2] -%2(2020) 3.400 1.054 1 6 3,033

) %] -%3(2021) 3.400 1.054 1 6 3,033

EA-%1(2016) | 470.332 225517 150 1000 2,347

PR =4 -%2(2017) 469.494 222.966 150 1000 2,626
7;1;; £ A -%3(2018) 478.029 225.262 150 1000 2,629
A 2 2] -%1(2019) 520.717 229.765 200 1000 2,930
(<) 2] 2] -%2(2020) 494.270 235.766 150 1000 2,961

A 2| -%3(2021) 546.009 289.816 150 1000 2,304

=4 -%1(2016) 0.803 0.398 0 1 3,038

TR AT [ Ea-22(2017) 0.788 0.408 0 1 2,879
o] 3 EA-%3(2018) 0.775 0.418 0 1 2,390
(19} # ] -%1(2019) 0.820 0.384 0 1 3,065
AF=1) A A -%2(2020) 0.768 0.422 0 1 3,085
2 2] -%3(2021) 0.730 0.444 0 1 3,032

=4 -%1(2016) 0.459 0.498 0 1 3,038

EA-%2(2017) 0.461 0.499 0 1 2,379

ek EA-%3(2018) 0.458 0.498 0 1 2,385
(o8- A=1) 2] %] -%1(2019) 0.458 0.498 0 1 3,103
A | -%2(2020) 0.458 0.498 0 1 3,033

A ] -%3(2021) 0.458 0.498 0 1 2,960

EA-%1(2016) 3.120 1.079 1 5 2,259

st el =4 -%2(2017) 3.071 0.997 1 5 2,082
7] o a5 E A -%3(2018) 3.105 0.965 1 5 2,165
FE 2 2] -%1(2019) 3.016 1.127 1 5 2,137
(54 4%) A %] -%2(2020) 3.013 1.012 1 5 2,352
2 %] -%3(2021) 3.042 0.997 1 5 2,431

= 4-%1(2016) 2.384 1.154 1 6 2,968

=4 -%2(2017) 2.150 1.091 1 6 2,845

SA A2 B A-%3(2018) 2.112 1.124 1 6 2,819
6d Fx) A %] -%1(2019) 2.367 1.173 1 6 3,064
A %] -%2(2020) 2.035 1.053 1 6 3,032

A 2 -%3(2021) 1.976 1.095 1 6 2,958

=4 -%1(2016) 2.706 0.366 1 5 3,028

AN EE EA-%2(2017) 2.608 0879 1 5 2,365
S1os ] 71 EA-%3(2018) 2,598 0.888 1 5 2,350
R A X -%1(2019) 2.735 0.875 1 5 3,103
GH == 322020 2835 0.908 1 5 3,033
A 2 -%3(2021) 2.693 0.915 1 5 2,958

EA-%1(2016) 2.433 1.206 1 5 3,018

P EA-%2(2017) 2.492 1.176 1 5 2,859
v Az B A-%3(2018) 2.565 1.216 1 5 2,842
D A 2] -%1(2019) 2.398 1.204 1 5 3,095
GF A% Ty z2000 | 2193 1203 1 5 3033
A X -%53(2021) 2.313 1.207 1 5 2,958

EA-%1(2016) 3.529 1.171 1 5 3,018

=4 -%2(2017) 3.579 1.166 1 5 2,846

A7 EA-%3(2018) 3.591 1.167 1 5 2,837
Gd Hx) 2] %] -%1(2019) 3.548 1.163 1 5 3,096
A X -%2(2020) 3.592 1.178 1 5 3,033

A X -%3(2021) 3.683 1.184 1 5 2,958
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(£ 4-3] F2&&o| e &2 (2020, T 2Lt 1d xHe| SFMFE W3t
%2 (2020)
s i ] 3o
TR Student Two-way Student Two-way Student Two-way
- N POLS i . POLS . . POLS . .
SHAAH = Fixed Fixed Fixed Fixed Fixed Fixed
Al gk Al gk Al gk Al gk Al gk Al gk Al gk Al gk Al gk
(EF04) | (FEFoA) | (BFA) | (EFA) | (FFA) | (FFA) | (FFA) | (FFAh) | (BEF2A4)
o] 7] 4]
w1 ke 16.760 15.290 0.366 70.010% 96.230%33 16.900 5.589 8.116 5.184
(2*?;31 (17.530) (14.340) (10.680) (30.490) (27.570) (20.690) (23.030) (15.820) (11.810)
aE)
o] Zsex] %]
w5 ek -18.130 -14.150 2,707 77.250% 108.60033 19.730 -6.086 -4.889 -6.984
( 43%51 (17.550) (14.350) (10.650) (30.510) (27.590) (20.650) (23.050) (15.830) (11.790)
AEE)
o] 7] 4]
5 eke 13.710 12.230 6.840 93.730%x 119.600s3: 18.660 8.606 8.628 0.881
) 4%]21 ) (17.430) (14.250) (10.580) (30.310) (27.380) (20.510) (22.900) (15.720) (11.710)
4d A=
o] Bx 2] X
w2 ke -19.090 -13.750 5.239 90.320%3 119.000%33 16.150 -2.685 0.635 -4.204
(é-‘bv_"}-‘%] ) (17.900) (14.610) (10.790) (31.140) (28.100) (20.910) (23.520) (16.120) (11.940)
AALE
o] Zsx] %]
w1 ke -25.330 -23.530 6.787 86.420% 123.200%33 15470 12.690 13.310 3.229
( 61%}-‘%] (19.100) (15.530) (11.470) (33.250) (29.960) (22.240) (25.090) (17.130) (12.700)
vkALE)
A 16.150%:: 5,955 14,4203
(o3=1) (0.705) (1.239) (0.928)
5k
7?‘4{7910 4,730 0.499 0.464 5,877 0.352 0.604 5,713 0.698 0.694
_/I\_jziTr (0.361) (0.540) (0.540) (0.631) (1.043) (1.052) (0.474) (0.595) (0.597)
=) 7k 2,970 -0.117 -0.147 1.370x 0.487 0.594 2,781 0.223 0.242
B - (0.326) (0.497) (0.498) (0.565) (0.957) (0.967) (0.426) (0.548) (0.550)
A7 F 0.328 1.7425x 1.796% 3.100x#3 2.551* 2.505% 2.021 583 1.182 1.164
7 Al gE (0.437) (0.634) (0.634) (0.770) (1.224) (1.235) (0.578) (0.698) (0.701)
o] A5 3.907x33 0.532 0.477 5,835 0.002 0.107 6.271 5% 0.776 0.792
S ow=E Az (0.317) 0.477) 0.477) (0.552) (0.919) (0.927) (0.416) (0.524) (0.527)
= EERE -0.219 0.528 0.456 —1.879xx 0.634 1.049 -1.006% -0.053 0.034
" B - (0.317) (0.450) (0.450) (0.553) (0.868) (0.875) 0.417) (0.496) (0.497)
° =70} 6.466% 3 1.179 1.180 B B _ _ _ -
SHGEH = (0.426) (0.654) (0.654)
43f 17.840s 5.01 7 4.890%x3#
St El = (0.661) (1.151) (1.162)
R 16.090:3 2.314 2.238#x
St El (0.520) (0.706) (0.710)
87 7.55] s 2,778 2.634 5 6,382k 0.257 0.796 7.456%33 1.255 1.469
se (0.658) (0.887) (0.887) (1.140) (1.725) (1.739) (0.858) (0.972) (0.976)
student fixed - yes yes - yes yes - yes yes
year fixed yes yes yes
-ons 421.400 33 385.000sx 384900 329.700s3 358.700%x 357.900:k 381.500xx 411.300 33 A11.700% 3
—con (8.632) (4.142) (4.147) (14.910) (7.735) (7.800) (11.310) (4.568) (4.584)
N 7,837 7,837 7,837 7817 7,817 7,817 7,846 7,846 7,846
r? 0.871 0.044 0.040 0.690 0.047 0.026 0.769 0.044 0.032
*p<.05 ; *xp<.01; #*xxp<.001
i =
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[ 4-4] 22&dof w2 &3 (2021, Z 2L} 2 RHe| sStHMF T #H35}
%3 (2021)
o) &3 3]
ZAH
o= T POLS Student Two-way POLS Student Two-way POLS Student Two-way
dAAAFE Fixed Fixed Fixed Fixed Fixed Fixed
Al gk Al gk Al gk Al gk Al gk Al gk Al gk Al gk Al gk
(FFeA) | (FFEA) | (xFeA) | (FFEeA) | (EFA) | (FFeA) | (FFeA) | (RFA) | (FF2A)
BEREE
w4582 -1.741 -12.550 -1.727 34.210 22.230 4.175 22.920 -12.890 6.879
(Z%% (17.760) (16.000) (11.660) (30.850) (24.330) (17.750) (25.540) (20.380) (14.470)
1F)
o] 5+ A A
w558 -0.749 -8.656 -3.106 41.220 26.580 4.433 21.200 -13.410 1.402
( ]3%?:55 (17.770) (16.000) (11.630) (30.870) (24.340) (17.720) (25.560) (20.390) (14.440)
AE<E)
o] Fx 4] A
w4552 -0.476 -10.040 -0.304 41.840 29.340 7.910 30.680 -4.824 7.548
) 44‘?:?‘% y (17.660) (15.910) (11.560) (30.680) (24.190) (17.610) (25.410) (20.270) (14.350)
A A =
o] 5+ A A
w558k -2.189 -6.169 2.205 35.020 20.910 3.732 29.990 -1.090 12.660
E:%ﬁ (18.110) (16.230) (11.760) (31.460) (24.700) (17.930) (26.020) (20.670) (14.610)
(AAES)
o] Fx 4] X
w4552 -1.298 -10.850 0.883 42.460 30.410 12.550 38.410 -9.214 12.980
(6;!?:}1‘% y (19.300) (17.230) (12.470) (33.600) (26.350) (19.210) (27.720) (21.990) (15.660)
HHAL S
A4 147205 _ 625333 _ _ 16.060x3x _ _
(¢4=1) (0.694) (1.217) (0.977)
iy
V]Dj[ﬁ%—f]o 4,563 0.958 0.950 7.258% 2.278%x 2.283%x 5.836%x 0.581 0.607
_?iq (0.358) (0.531) (0.531) (0.625) (0.818) (0.817) (0.500) (0.663) (0.664)
=2 A 7 2,795 1.011%* 1.037x 1.274% 0.580 0.577 2,153 1.292x 1.316%
N = (0.315) (0.469) (0.469) (0.549) (0.720) (0.719) (0.442) (0.584) (0.584)
A7) F 0.529 1.904:3 1.9473 4,191 #3x 4,11 T 4.156% % 2.8823% 3,450 3.463%3xx
St AIRE (0.427) (0.651) (0.651) (0.757) (1.000) (0.999) (0.606) (0.810) (0.810)
7 QEEI} —4. 463 —1.998xx —1.968#:x —8.242xx -2.159xx -2.151#x =721 sk -1.386% -1.358
o ,\*])1 (0.305) (0.461) (0.461) (0.533) (0.709) (0.708) (0.429) (0.576) (0.576)
= ) A 7 0.161 0.509 0.468 —2.044x 0.847 0.826 -0.898 0.254 0.263
gl = (0.311) (0.461) (0.461) (0.541) (0.712) (0.711) (0.436) (0.575) (0.575)
o
= 5.861 0.397 0.448 _ _ _ _ _ _
StEH = (0.411) (0.641) (0.639)
et _ _ 23.330s% % 7.8323% T 74355 _ _ _
StEH = (0.629) (0.915) (0.913)
gl - _ _ _ ~ 16,640 25075 247055
Sk El = (0.537) (0.793) (0.791)
479 —9.265% —4.53 sk —4.453x%:% —9.976x —4.461 5% —4.507 % —9.688xx —4.575%xx —4.530xx
=eow (0.573) (0.812) (0.811) (0.994) (1.236) (1.234) (0.800) (0.997) (0.997)
student fixed - yes yes - yes yes - yes yes
year fixed - - yes - - yes - - yes
cons 427.800%xx | 389.600%xx | 389.200%xx | 319.700%x* | 346.200%#* | 346.600%x* | 383.300%* | 406.200%#* | 406.100%x*
-cons (8.486) (3.994) (3.986) (14.660) (6.021) (6.010) (11.890) (5.003) (4.998)
N 7914 7914 7914 7,867 7,867 7867 7394 7,394 7,394
r? 0.876 0.064 0.062 0.724 0.139 0.138 0.755 0.075 0.071
*p<.05 ; *xxp<.01; *xxp<.001
> = =] S = =]l O = o
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ZZUHY o] F AFLSe] SRR WA= FF

To® 2 ATe M T b AaSel A
2% %3 A]ﬂ o ol tEA YE=AE Slstaixt skt

[£ 4-5] 7t74S0f wWE F2(2020, T 2Lt 1 RHe| SHAMFE W35t

=2 (2020)
o %o % 3o
TS Student Two-way Student Two-way Student Two-way
i . POLS _ X POLS _ X POLS _ ¢
92]'%] "5‘ -.7‘4 = Fixed Fixed Fixed Fixed Fixed Fixed
Ak | Aww | Axa | Avak | Avwk | Awk | Aww | Ass | Aw
(Eze) | @ze | @zea) | @zem) | @zen | @zoe | @zren) | @z | (mzoem
. ij el 0.285 1.248 0911 151505 | 245008 2955 4914 7155 4781
e (3:646) (3.484) (2:358) (6347) 6.673) 4572) (4.801) (3.871) (2.630)
f‘f{ffﬂ 3 235 1.400 8,283+ 31.010%%% | 42,020%%% -1.028 12,990 12.760% 1.228
s (5.233) (5.135) (3352) 9.123) 0.852) (6503) (6.836) (6705) (3742)
f‘f{fﬁ;‘ 3181 3.082 64720 | 26150%kx | 32.620%kx 4132 14.480%% | 17.860%%x 4563
T (4.091) (37703) (2.456) (7.141) (7.13%) (4.767) (5.338) (4115) 2738)
e 15,9305 ] ] 5,426 ] B 14.050% 5 ] B
3 0.716) (1.258) (0.944)
st
ﬁqﬁfo 4,982 0.745 0.723 6,478 0.337 0.293 6,359 0.569 0520
Azs (0.362) (0.556) (0556) (0.634) (1.071) (1.083) (0.476) 0619 (0.620)
sz | 3074 -0.127 ~0.090 1.820%+ 0.447 0.481 3.006% 5 0.202 0.239
A A (0.331) (0512) 0512) (0574) 0.983) (0.99) (0.433) (0569) 0571)
A7) FE 0.304 1915w 1.869+ 3,045 2514% 2,603+ 2,088 1.020 1.062
gl A (0.444) (0.655) (0.655) (0.783) {1.260) {1.274) (0.589) 0728) (07730)
al ATET | 39790 ~0580 -0552 ~6.1795 0.049 -0.007 651 1 0931 -0.938
YONn 0.322) (0.489) (0.489) (0.561) (0.940) (0.951) (0.424) (0543) (0.545)
N -0.211 0510 0.484 ~1.844%% 0810 0.937 -0.938+ 0.185 0244
| TR (0.323) (0.464) (0.464) (0563) (0.894) (0.904) (0.425) (0516) (0518)
o) 6,466+ 1.046 1.025 ) ) ) . . .
e (0.432) (0.673) 0672)
%3} _ _ B 1758008 | 4633%0x | 44615 B . B
S (0.673) 1.178) {1.191)
ool . _ ] ] . . 1590005 | 2.147% 21105+
st (0.532) (0.734) (0.736)
guae | TE08m | 2300w | 2416%x | 597wk ~0.679 -0.660 7 387w -1.148 1,067
SN (0.664) (0.923) 0923) (1.151) (1.787) (1.807) (0.867) (1.026) (1.029)
student fixed - yes yes - yes yes - yes yes
year fixed - - yes - - yes - - yes
ons 4243005 | 382800%w | 383.300%kx | 367.100%k% | 355.900%x% | 360.800%%k | 396.300%kx | 405.900%k% | A07.400w5
—cons (2.962) (4.488) (4.446) (5.049) 8.375) (8.392) (3.875) (.001) (4975)
N 7613 7613 7613 7,592 7592 7,592 7622 7,622 7,622
2 0.871 0.048 0.045 0.690 0.053 0.027 0.767 0.046 0.037
#p<.05 ; #xp<.01; *+xp<.001
2]
¥ 1
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[E 4-6] 77250 w2 &3(2021, L 2Lt 29 xHe| sSHdMFE H3|
=3 (2021)
ikl % %
AW
o =TT POLS Student Two-way POLS Student Two-way POLS Student Two-way
gAAFE Fixed Fixed Fixed Fixed Fixed Fixed
A% A%k A% A% gt A%k A% gt A%k A% A% gt
(ZFoah) | (EFex) | (EFo) | EFea) | (EFex) | (EFoah) | (EFex) | (EFoA) | (EFex)
f‘f{ffﬂ 3 0681 1344 3485 5.904 19,0005+ 5.832 2,104 4161 5362
el | (3.630) (3.705) (2.580) (6.344) (5.710) (3.934) (5.150) (4.641) (3.244)
N Lif el ~7.996 1.292 0.656 -5.277 7.742 1.117 -2.458 13.040 -0.107
3he (5.144) (5.508) (3.622) (8.990) (8.496) (5.612) (7.294) (6.905) (4574)
° Lif el 1.780 4871 0591 0.935 13.260% 8.213* 3.798 4728 -2.795
Anel (3.936) (3.842) (2.582) (6971) (5.951) (4.019) (5.659) (4.830) (3.272)
J 14,5205 _ _ 584755 _ _ 15.990% 3 _ _
o= (0.703) (1.236) (0.999)
L | ass7ess 0.696 0.648 77368 1,902 1.836+ 6,635 0610 0.620
AT (0.360) (0.548) (0.548) (0.630) (0.851) (0.851) (0.508) (0.691) (0.692)
S | 2043w 1.323#+ 1.312#+ 1.545%x 0516 0577 256655 1.388% 1.475%
(0.320) (0.480) (0.480) (0.557) (0.742) (0.743) (0.452) (0.603) (0.604)
A7) F = 0.491 2,045 1.988u 4,051 555 4076555 4,075 287655 2791505 2,794
g ez (0.434) (0.667) (0.667) 0.771) (1.035) (1.035) (0.621) (0.838) (0.840)
ol ATEo | gesbrer | -2.01300x | 201260 | -864750 ~2.077+% 2,071+ ~7 485wk -1.361* -1.389%
v e (0.310) (0.477) 0.477) (0.543) (0.740) (0.740) (0.440) (0.600) (0.601)
o A v A7 0.099 0.260 0.302 ~1.775%% 0.763 0.784 -0.731 0.424 0.496
Al = (0.316) (0.473) (0.472) (0.553) (0.738) (0.738) (0.448) (0.596) (0.596)
B 5.935% 55 0.251 0.265 ~ ~ ~ ~ _ _
e = (0.417) (0.651) (0.651)
et _ _ _ 23,060 75745 7 584 _ - -
SEE = (0.642) (0.946) (0.947)
g o] ~ ~ ~ _ ~ ~ 16.500% 2,566+ 2,535
S E = (0.551) (0.819) (0.820)
AT ~Q.057#x% | ~4.493kxx | 45034k | -10.05%kx | -4.813wxx | -4814%sx | -9782kkx | -390Q%xk | -3.970wkx
= -0.589 (0.856) (0.856) (1.026) (1.318) (1.320) (0.832) (1.069) (1.071)
student fixed - yes yes - yes yes - yes yes
year fixed - - yes - - yes - - yes
. 43040055+ | 388900 | 389.100%#* | 352.700#x | 345500%#% | 347.200%#x | 396.3004#% | 400.300%%% | 402.600%+x
~cons (2.837) (4.328) (4.301) (4.864) (6.647) (6.606) (4.020) (5.492) (5.469)
N 7,653 7,653 7,653 7,615 7615 7615 7635 7635 7,635
2 0.876 0.073 0.070 0.723 0.147 0.142 0.752 0.076 0.069

#p<.05 ; #xp<.01; #*xp<.001
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229 o] F REe AF FUAA= WA I

7HA7E F FEo] AT oF7F A FH

A71el oA A GEhbeAE Selsha ot 2,

[ 4-7] 2222 HF ofFo wE &2 (2020, Z 2Lt 19 Ao SHMF T HS}
2 (2020)
. =9 T %9
TEHET Student Two-way Student Two-way Student Two-way
_ N POLS . . POLS ) . POLS I .
dAdHF = Fixed Fixed Fixed Fixed Fixed Fixed
A3k A3k A% gk A%k A3k A3k Ak A%k A% 3k
(FF02) | (FF02) | (FF02) | (FFeA) | (FFeA) | (F2eA) | FEea) | (FFA) | (FFoa)
o] Fx 7 %] 3510 6.369 3733 21.070%#* | 30,130 -2.169 6.823 12.120% -1.379
* 5oL AT (3.660) (3.430) (2.285) (6.399) (6.621) (4.437) (4.882) (3.782) (2.527)

A 1585053 _ B 5,835 _ _ 14,0005 _ _

e (0.706) (1.246) (0.943)

/Tﬁﬂ, 5,319 0511 0.545 7.130%55 0.604 0583 7,063 0.662 0.639

AT (0.356) (0538) (0.538) (0.626) (1.041) (1.048) (0.475) (0592) (0.594)
= A7 3,189 -0.165 -0.144 1,935 0515 0.735 3,230 0.129 0.220
- = (0.325) (0.496) (0.496) (0.566) (0.957) (0.963) (0.431) (0.546) (0.548)
A7) F 5 0.778 1.816%: 17705 4,068 3.086% 2,649+ 3,064 1.385% 1.203

a s A1 7F (0.435) (0.632) (0.631) 0.771) (1.222) (1.229) (0.585) (0.695) (0.697)
o) %“EEI} ~4,1205 35 -0.432 -0.435 ~6.37 3 -0.109 -0.188 ~6.728 -0.716 -0.739
= Az (0.316) (0.475) (0.475) (0.554) 0.917) (0.923) (0.422) (0522) (0.524)
- 2] 4 74 -0.309 0.443 0.466 ~1.89 15 0.709 0.988 ~1.188*x -0.129 -0.009
g 7 = 0.317) (0.447) (0.446) (0.556) (0.863) (0.868) (0.423) (0.492) (0.493)

03 6,805 1.148 1.146 ~ _ ~ ~ _ _
=i (0.425) (0.652) (0.652)

3} - - B 18,2803 4,796 464955 , _
e (0.661) (1.147) (1.155) -

ol ~ _ _ _ _ ~ 17.130s 2,35k 2,256
SHEE (0.525) (0.704) (0.706)
PP ~7 A79ss5 ~2.297x -2.320% ~6.258# -0.586 -0.899 ~7.098 3 -1.296 -1.428

=ew (0.650) (0.877) (0.877) (1.132) (1.707) (1.719) (0.860) (0.960) (0.964)

student fixed - yes yes - yes yes - yes yes
year fixed - yes yes yes
420.200%#% | 385.900%#% | 385400+ | 361.400%#x | 345.200% | 353.100% | 390.100%xx | 408,0005%x | 411,500
~cons (3.075) (4.444) (4.398) (5.272) (8.299) (8.254) (4.061) (4.893) (4.847)
N 7,964 7,964 7,964 7944 7,944 7,944 7,974 7974 7,974
r? 0.868 0.039 0.038 0.681 0.042 0.027 0.756 0.038 0.030
*p<.05 ; *xp<.01; **xp<.001

A=U9 1d #<l

3 oh st me] W e [X 4719 2k $35e] Ao
stao] Hmel AFe w, POLSS St mAEHRIYA A Q4 H w7}
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StAAAHE T AHola, BAH R {Fo3HA YEFL

(£ 4-8] 22 HF o{Fo wg &3 (2021, T2 29 xHe| SHMFE HE
%3 (2021)
R &% 3ol
3%‘—‘?‘?1:?5 POLS Stl:ldent Twc.)—way POLS Stllldeﬂt Twc.)—way POLS Stllldent Twc.)—way
FPHA= Fixed Fixed Fixed Fixed Fixed Fixed
A%k A4 gk A% gk A% gk A%k A4 gk A% gk A% gk A% gk
(FFoA) | (EFeah) | (FFeA) | (EFeA) | (EFeah) | (FeeA) | (RFeA) | (EFeAh) | (FFeAh)
o] 2] X 5.436 6.482 1.378 8.068 9.502 7.034 6.209 5.516 0.862
*H-ELo} 75 (3.527) (3.504) (2.284) (6.178) (5.330) (3.491) (5.020) (4.338) (2.839)
23 14.4303x _ ~ 5,789 _ _ 15,6105 ~
°= (0.692) (1.221) (0.989)
o
7?‘4‘%‘7910 5.054 s 0.886 0.901 8.4483#3x 2.309x: 2.319%: .22 0.585 0.600
_;F%'Tr (0.353) (0.529) (0.529) (0.619) (0.811) (0.811) (0.500) (0.660) (0.659)
=292 7 2.891 % 1.118+ 1.137x 1.595%: 0.671 0.672 2.476%xx 1.328x 1.339
N = (0.314) (0.467) (0.467) (0.550) (0.713) (0.713) (0.447) (0.580) (0.580)
A7) & 0.868: 20195 2.001 5 5,230k 4,085 4.064 55 3.835x 3k 3.520x3k:% 3.494 3k
A Bh A1t (0.425) (0.650) (0.650) (0.758) (0.994) (0.993) (0.612) (0.807) (0.807)
o1 diéi} ~4.636%x —1.972x% —1.97 7 —8. 744 =2.207x -2.213%x =7.605%xx -1.347* -1.353%
= f]‘,‘& (0.304) (0.459) (0.459) (0.534) (0.703) (0.703) (0.434) (0.572) (0.572)
= BRI 0.089 0.432 0.452 —1.958x 0.880 0.892 -0.941x* 0.180 0.200
A i = (0.310) (0.459) (0.459) (0.543) (0.705) (0.705) (0.441) (0.571) (0.571)
o) 6,143 0.463 0.456 _ _ _ _ _
SHH e (0.408) (0.633) (0.633) -
3 B _ ~ 23.960:#: 7741 %% 7718 ~ _
SHH T (0.628) (0.902) (0.902) -
Rl _ _ _ _ _ _ 17,6205 2.531 %% 25073
Sh5E = (0.539) (0.781) (0.780)
A% —9.256%x —4.623xxx —4.627xx —9.975xxx —4.57 3% —4.578xxx —9.592skx —4.698 =470 s
e (0.568) (0.804) (0.804) (0.992) (1.220) (1.220) (0.805) (0.988) (0.988)
student fixed - yes yes - yes yes - yes yes
year fixed - - yes - - yes - - yes
cons 426.9005 3+ 388.100s 3 388.900s 345. 7003 34477003 3455005+ 391.500s 403.700x3 404.700x3#
- (2.948) (4.307) (4.259) (5.070) (6.493) (6.404) (4.179) (5.381) (5.316)
N 8,048 8,048 8,048 7,999 7,999 7,999 8,029 8,029 8,029
r? 0.874 0.063 0.062 0.718 0.140 0.140 0.745 0.069 0.069

*p<.05 ; *xp<.01; **xp<.001
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Abstract

The Effect of Family Background
on Academic Achievement

after COVID-19

: Focusing on the

Busan Educational Longitudinal Study

Da Hyun Ko
Department of Education (Educational Administration)
The Graduate School

Seoul National University

The study aims to empirically analyze the effect of family
background on academic achievement after COVID-19. This study
assumes that the impact of the family background has increased after
COVID-19. As non-face-to—face classes appeared after COVID-19,
the effect of family background would have increased.

The research problems of the study are as follows:

First, how did the distribution of students’ academic achievement
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and the gap in academic achievement change before and after
COVID-19?

Second, has the family background on academic achievement
increased after COVID-19?

The study used the Elementary school cohort (the fourth to the
sixth wave) and middle school cohort(the first to the third wave) of
the Busan Educational Longitudinal Study (BELS). The academic
achievement distribution map and the Gini coefficient were used for
the first research problem. The Triple Differences Model was applied
to the Ordinary Least Squares method, Student Fixed Model, and
Two-way Fixed Model for the second research problem.

The findings are as follows. First, the treatment group that
experienced COVID-19 experienced a more significant academic
achievement gap in all subjects (Korean, math, and English) than the
control group. After COVID-19, the change in the middle to the
upper range was noticeable. The middle level is generally decreasing,
and the upper level is increasing. Shadow education might explain the
differences. The quality of non-face-to—face classes triggered parents’
anxiety about their children’s education. The pressure increased the
demand for shadow education after COVID-19.

Second, after COVID-19, the effect of the family background
increased in the first year of COVID-19, but the effect decreased in
the second year. During the first year of COVID-19, the parents’
educational experience (college graduates or higher), household income
(third quintile and above), and living with both parents have
increased academic achievement. However, in the second year, the
effect of family background decreased except for math. Face-to-face
classes in the second year can explain the results. Unlike the first

year of COVID-19, organized by non-face-to—-face courses, Busan
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primarily implemented face-to-face classes in the second year.

The policy implications from the study are: first, care must precede
learning. As double-income households increase, the demand for child
care also increases. Therefore, 'Edu-care’ should be prepared in
schools. Schools should also consider both the quantity and quality of
the care.

Second, The ministry of education and the office of education should
also prepare a plan to solve the academic achievement gap in math.
In math, the effect of the family background has been significant
since COVID-19, and the academic achievement gap has been
increasing. The Busan Office of Education should extend the basic
education program, focusing on the low range students, to the middle
range students.

Subsequent research suggestions are as follows. Based on the
study’s limitations, an academic achievement gap analysis should
focus on the metropolitan area. Due to the population, the metro area
mainly conducted non-face-to—face classes. Also, the study suggests
an in—-depth analysis of how shadow education affects the middle
range or higher after COVID-19.

keywords : Academic Achievement, Achievement Gap, Family
Background, Triple Differences Model, COVID-19,
Care

Student Numpber : 2021-21820
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