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Undergraduate Students’ Financial Condition,
Mental Health, Remote Class Participation,
and Perceived School Support during COVID-19
School Closures
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ABSTRACT
Policymakers, educators, and scholars are concerned with the
extent to which educational inequality is worsened when schools are
locked down during the COVID-19 pandemic. In this paper, we ask
how school closures affect economically disadvantaged students, and
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whether there are variations in school support across different types (or
tiers) of tertiary educational institutions in Taiwan. More specifically,
we address how 1) students’ economic background, 2) the type/tier of
schools in which they are enrolled, and 3) the cross-level interaction
between these two factors were associated with the probability of
perceived school-level support and resources in response to the lock-
down period between May and June 2021. Our analyses are based on
data from 5,904 undergraduate students across 92 universities and
colleges who participated in an online survey in July 2021. We employ
multilevel linear probability modeling (LPM), due to the hierarchical
nature of the data, as students (Level 1) are nested within schools
(Level 2). Because the data are from a nonprobability sample, we apply
model-based weighting in the analyses, calculated by the Stata com-
mand “svywt” (Valliant and Dever 2018). Our focus is on comparing
the differences between five types of schools, namely top universities,
public four-year universities, private four-year universities, public
technical colleges, and private technical colleges. Top universities
refers to the 11 schools that received hundreds of millions of NT dollars
in funding from the Ministry of Education to promote academic
excellence in higher education between 2011 and 2015. We argue that
tertiary educational institutions are highly stratified by school type,
mainly because the expansion of higher education in Taiwan in the
2000’s had been too rapid and rushed, thereby creating a crisis for
lower-ranked schools that experienced a lack of funds and shortage of
educational resources. This problem had existed long before COVID-
19 arrived in Taiwan and has been worsened during the epidemic.
There are several notable findings. First, when COVID-19 cases
were surging and campuses were locked down during the studied period,
students from lower income backgrounds were more likely to apply for
financial aid than those from higher income backgrounds. Additionally,
the level of mental stress increased among these economically under-
privileged undergraduates when they sensed that their family financial
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condition became worse due to the pandemic. Second, in line with
previous literature, we find that economically underprivileged under-
graduates were less likely to enroll in higher-ranked universities in
Taiwan. Third, our findings also reveal significant cross-level interac-
tions between students’ income economic background (LV1) and school
type (LV2). During the school lockdown, for instance, economically
underprivileged undergraduates attending top universities were more
likely to perceive their schools as having various online consultation
services, such as career counseling and psychological counseling,
compared to other economically underprivileged undergraduates who
attended other types of schools. Interestingly, economically privileged
undergraduates attending public four-year universities were more likely
to report that their schools provided similar consultation services than
their less privileged counterparts. Fourth, in comparison with eco-
nomically more privileged undergraduates, less privileged undergrad-
uates were less likely to report that their schools had provided enough
e-learning resources or adequate remote teaching support. More
importantly, this problem was more pronounced in public schools—
especially among top universities—than in private schools. This sug-
gests a larger e-learning gap by family income within top universities.
Fifth, private technical colleges, compared to other types of schools,
provided less in the way of remote services or educational support
during the school lockdown, although the within-school e-learning
gap by family income was smaller among this type of school. In the
conclusion, we further discuss these findings and other important

implications of our research.

Keywords: COVID-19, school lockdown, higher education expansion,
school resources, low-income students
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AR BB DARZA T i S A - i BRI 2 B AT B R T B 5 B T SR AT Y
B - AR RNE RIS BOFERBHRCE & (2021) gt - (&5
RO ERMFT R ZERA A, -
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®/1 REHRRERILCEETL

gl Ly AR el il

THARER 12 13.83 (4.57) 15.99 (2.93)

INILKE 22 23.05 (8.50) 20.05 (2.07)

RN RER 37 28.54 (12.06) 22.73 (7.10)

NVES TS 14 31.57 (15.61) 22.12 (2.80)

FArHE 67 45.49 (17.96) 23.78 (5.65)
BRI -

4 HEMHETE CREBERARTUTAT (109 SHERL) ) » BITHEBELEH © https://stats.moe.gov.
tw/files/ebook/higher/109/109higher.xls

b BFFERIBEE (R ~ BEREESERTEL) 108 (R - ETEHIEIE © https:/data.
gov.tw/dataset/26219

At 1100 S REHAT 152 AT AR o e 2B 5 R AL S PP i » RS AT MR i PO A 22 o

(=) SRR S ELPRH N AR « ME B AR
AT PR IR e RS - 5 B ERA £ A (1A AR [ 35 B gl A ER A R R

WIS BER - SE R IRAME —DHRRT - RS 2 BN
REANERER ~ PEH RSB m s BE M P2 TR IR (Y

EARCE IR B TR AN - ST o B (A A 1 B BRI 2
HATHHEHLE - PERBAFRITER RS B e iR e - £
LFTREIERR IR IHE RS TBUR BN thik % - PIANMECE S (2021) 1E

HEZEH > GEASRT E AN # R 22218 THEIYIM] » 2285 5ar9 A B Al
{r] e ST DRI BT B B ~ 3R B e (o Bl B LA > S LU AE TS
R BYENE o deHER - SIS I AR S SR S I PR 1
R ERLE RS - e - R R WA S DUR BT G R
SCRR > FAPTHEET - SR AR DU R ZE R RAR D B FE R TER LA M B4
> BEUEHMAATIREE - 15 2 » BN VIYAIRER R B
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M BB BERINARAIRTE - BICE (2005) $@% > SEATLILE
FAEI B s I _E P B RSB - HBURE R 7 aEHE AR
LI R RG] E TRAZERAERN kL ) Bl TR BRI » 4
IR AL RS ~ RS B S 2 B f IS IR G - (HANE—
AAMB R BN K ERAEREE ERYIIRC © RAZ5 Bbkssh (2015) 4%
Bl AALREBNERME T TREE ST FCRItRAL ) BTEDC - BIAN{E 2009
o [HRREBN A AP ERHAEHE R 37 &t - HEM
DAL RBHFIMEAIRG 19.2 8T > B EAMRLT R A2 {EH]
AR U 14.9 BT - BB - 8l TTER vs. JETERII A
NSRBI EE AR BRI o SOt - BRI LIS
nlRethEl TR R HBeR B RS ) FIARRR o MO ~ MO
% ~ SRR SR - BER 82 B R » K2 BRI
SLREMERPS B BRI AN K TR — IR B S R ER 2T T &
g BEWE R (T30 2002)  AIt—2K » AV AL
RENFEEEERA R - p AR I E 2 1B r 55 52 4: -

IR ARG - MRS ELERGEE T 1
RESL TR AL ) BYIEDL » EEMIE B A — P (el R BERYT b 8
HE AT AL o MoehEsF (2015: 11) S8E] - ARG E
TR g5 S ER A 3 2% A BRAHBRRI IR B E » (HA RS LR BhTE e
PR e R A M B8 IR A REA AT o PIANRE I g5 SR 2224 v e &
EEIFAEAN DR AR AER ) ~ T REERE R Bz 3B ~ THE
P55 SF AP o BIOMLE AR E SRR LR - SRR
MERZEANULAC ) € A IRAAST RV BE RAEERIT & HERIGE S &
B RES » SEE M ER A& P BRI EEAE (Smith et al. 2013) o N3t » 148
B ANFIR E2E {3t A T ER) R ER LA - {5 e B PRE o SEBIAYRIT
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FERI > (RIS BB A A A SRR > BN B R B AR TG B R
2L FIASEIE ~ BER R ~ PR B )RR o gt stRE
A ML KB » BV H AR RS2 th G 77 > (HAEA AR o HE
FRRITER » 3 ERERMEERE 2 IRIA E 7% 7 (wealth disparities) EL
— MM R ERR BT K o SE M Rt b T P AR T SR A R s
H (Aries and Seider 2005) o Jx B2 Bk AU G2 &5 A H AL 2 8
I EHE 2 VERET ~ FREA(Z (2019) SEER B R [F AR K B BER
A BRI SEBFETEN - 2 AR P EWARE 25 B (5
1% Q1) FIZE 75 Bl (55 3 /08 > Q3) {EEEEH
PUSEE > SR IY SRR R AR » 3 150 #otll b (Q1 #2
T 90 BT > Q3 Bl 260 Eor) o MHE W F A58 (RIEH BT
Bl 20 73 (bR LU AR 20 S ATAS BRI LIS ) 25 5.3 5% « #5715
BINRAIIHTE ~ SRR BRI R RSO E - HIUSGEE
FAARK o BT IO —MGE B ERAFIIET S Fr KRS 0FEHE » A0
et 4.3 5 HOHRIFAIAT 10 FTRE2E0F » DS AIHIE
3745 s FHOREATREBEORETE - S AIE ARG 1.6 £5 > H
P9 (R EERIAE 100 T4 (Q1 £ 60 % & » Q3 £ 160 % &) « L
Z T BT RIS IR AT KBRS o (HF 1 R R RARG
GUHEGT > SUEGEITRAIRIKR » RPFEIAR RS MRS - H
953 AL BEAE 90 EITLAT o HHULAT R » sRAE AT ~ HE B S Ay
MIRE: » B i 7= B R = SRt Ak o

ARSTHEM » S TERE ) 72 5 0] e BB B L SRRk A TH R A 5% 24
ER A B K S R B A A0 B ER R R o AR 2 T RSB R ik
AEHE TP BB BRI R o FHIA R RS SR B AN BAEE - A Bt
TERCHIENG D » RIS S B2 A (3 22 2 B B A VR A B 8
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Ay N o BRI R v REGERTEIENE THEIYIN] » A5 SRR
BTSSR 28 » BITES R BRI SRIERE I AV ER A - Ut
Fi] By 2278 B i it 7 5 S I o EL AR 0 i IR S TR B A4 i B ) K 22
o SRR 1R DB RE RS R E - I HAERE
BA0E o MaEt 2 T EIRERHEHERE PRt BT ERER
FOREE ZHIHR LA - (ERDRE A0S = SRR E T s T
T 55 ) AL A S0 S 2 R R R T e B 22 KB » (HAETER LA
SR AR e - s RRRE R 2 S v AN (FEVT0 ~ BRI
2021) » & IR K2 2Rl ARk a RO RR ERRAE I UG ~ SRIERT Z) - It
HATEBERRART AR AR - RIS RES S B2 B RE TR EE
M o g E LLERGRES - FPIER i DU B MBaER » AAemE] 1 S AM 2R
f o
{BRE% 3 « FIHABKERIA AL - mhAETE AR S REE 5 B EA fi
TEWIRIFTREE (SHHIRRI MR IR B TBUIRES 8% - AR TH
REGHM AT KEBAR A EREES (3% 3A) - fERLER
b WEETE KB B A B A g AR A A 2|
FBEAHETT S A AR A AR AV 22K 5 AR RAAL
RESEIR SR - BBy (3% 3B)

s | Pl v

al  ustETRRR. AR
SRV SIS IR

1 HARZEEES
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= BRIR - DITRIRERES

(—) BRI

AFFRLL TG MR T Y28 SE G 1 24 EREE
BHETT O o W—3A R BEEL TEBEHa T A B I3 o i BT
flifhE/Nas ) SREIBETEER o FEIR RS 2021 47 AWIE 7 Hpd) » LA
Survey Cake #if_b ST 2URER 2 B0 25 R B Fag i 1 g A B I Jret S 5
4= (Bl 109 BREREER 2 BRI/ 5 0¥ ) IEEME - AENRE R
BT THEE 2021 4 5 F 19 H 22 B R B2 DRI T 22 1 i R A
RERRE R KEAETEE B IR 2 B AR TR B U0 - MR E T
6,416 177 » HEFRIAEASART ~ B0 HEH SR B I ) R S A AR A
1% FERHI AR 6,007 473 > AKE P2 124 Fr AR R EE
1 o RS I —FE A R AT R - R A = A B A IR
&y > KICEE L 77 e REbE AR /7 XU AS o ik i A e d it
a2 AE R HEEZ W E R8s BRI 54 (Far-
rell and Petersen 2010) o H A E#EATHHAZA A & & > TG A
HIRCEEBEAR A RN H iR 2 2Pk - (o 15:He et A A py B SR Bl H (B
(Couper 2017; Valliant and Dever 2018 ) o ASHZEHE MRS & &R B
—ERBEYINE - GIATVEFea T - HER& I & e T K AR5
B (Couper 2017) » A I RS A nT A B8V KIFT &t & FEITI AT S
P ZH AR (social desirability bias, 22 ], Couper 2017, Kennedy et al.
2016) » 3lfi H S RERE G E LA KA 5 @ EH R A 7B M 23R A
¥ (Farrell and Petersen 2010) » I i AR &5 5 iR AR AE T 1
FEHE AR EAE FARBN G o MASHERE I L 1L S A FHSR E R IR R
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HEB BN DG A ESEahaA I - g thfatt - oA A/ NGRS Y 22
B BRI s R AT SR & (Farrell and Petersen 2010; Kennedy
etal. 2016) °

AN e e B 3 A A R R BEAE 2 B RS JEBEREAR A (nonprobability
sample ) » [K] gy s A 2B MERAR (selection bias) (Valliant and Dever
2018; Kennedy et al. 2016) » 5 Z5E— B BUERAR G % K52 K
(Couper 2017) « {HEEEFEH] » NIHEREH NSRRI (Lee and
Valliant 2009 ) » Valliant and Dever (2018) 13 2= rb ¥ 21| Bofd 15 b
[ A 2 FE BE B S B A 75 1% » 2 # H AR S| FAMER A model-based
weighting /7 2\ LL STATA svywt SR SRS 7 4G BNHE o T MRS
BECHETEE (2022) HY (109 B2 R HBEREIAET) AKET R AR
FOPERI ~ el ~ FARIEATAE S AT BLER AR AL 3 A 2 28 > PR S DU
SR BEINRE < 3 R 2 BUr » RSB AR 3 A A REA PN [R] - 31l
ANREIEE RIS A LR 101 > (BARARY B 2L 3.7 » KLY TfE A {56
FAIREA A TRE IERT LB

(=) i
WARREERIE S Y IR IR ARG © 56— 3 T ol - &=
I3 A = B AR AR R 1 48 DU D BGIRTE - FfPM o3I LU T

2 & T model-based weighting ¥} » Valliant and Dever A 2 Z|n] LI {8 F quasirandomiza-
tion-based weighting il sample matching )77 2R EMIKERT & o (HARRIMIREREMN A
TIFEEEELE » AEBHARELL model-based weighting )77 5T B IRE -

3 BAME G EL R A ER AL A 15 Y 109 B24E B R B AR HE SRS 960,460 A < 2R &K
— DL (BB » WEEIUR ~ 8~ 84 DUt A B R AT
HEAE o [RILERAM AT S P K B\ BT RE RN E S B EL A N S 0 B A e
R At (3T 5 Pl AR FIAS SO ] -
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T2 109 BFEREL - GESEURAIADMERAFIELLER

RHEE Y EENCEI
N % n %

gy 960,460 100.00% 5,904 100.00%
PERIRHRL -

= 474,836 49.44% 1,827 30.95%

1 485,624 50.56% 4,077 69.05%
TERGRERY, |

— A 214,397 22.32% 1,762 29.84%

TR 214,960 22.38% 1,724 29.20%

AR 229,230 23.87% 1,506 25.51%

VULE 230,366 23.98% 810 13.72%

AR (FLL) 71,507 7.45% 102 1.73%
F IR FTE I

it 455,693 47.45% 2,457 41.62%

rh 214,127 22.29% 1,216 20.60%

7] 255,896 26.64% 2,064 34.96%

H(EHES) 34,744 3.62% 167 2.83%
LAY

e 93,197 9.70% 632 10.70%

NS 104,331 10.86% 653 11.06%

FLI AR 284,632 29.63% 1,244 21.07%

NV 100,827 10.50% 1,278 21.65%

[INYE T 377,473 39.30% 2,097 35.52%

ZR AR

a HEEHEE CREBBUIHET (109 B2424) ) » FTEEBIEIEH ¢ https://stats.moe.gov.
tw/files/ebook/higher/109/109higher.xls ©
b (B TS R B RAE ) SEREREER (202147 ) -
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—AEMRE E AR T - AE Y TIEIETHERF » R &H HERIR AT
R#HBD L B Y, DTS THEEY » 25 H HREE MAF LN S h o
A HGHE AR 15 BERHMERHFES ~ ANER-A T IR B # BN HAh
ISR R HHAR & A ERRS 0 © Ya £ TRENGFHERS - RO HH A
[~ MEE AL OE JRFE IS S B R GO ER
RE 28 R HER O H))) BUSREIRMZAG (FER - S
2~ B Tl AR ERR) o LILER T R L& LErT
B MPHEZEE THRRF )OS © MRZEE £ & 7 Hh— &
e ol HR A)ET A - HEERES 1> G2 0 - Bk 1
SN T AR ZERTHE I 2 PG IR i el REEL ) B RS

B0 B T TR E THEIIN - 224 Rt T
WREEE - AR T DUT DU AR ¢ v TR EARTEE AR
Ys TR /OPHERE /GR30 1 ~ Yo THR_ERRSEWIE,3a#0 1 ~ v TR(EE
(R G B ERER R | - 3 — (S HELEAE  H A AR s H R
M RIGRAGR - Mi: — (B EN B B2 B IR A 2 S
Do BB = 0 AWFFTRIRAGE - AR R IR E B A - 2
T HIARE etz LU PRS- s TSR AR ) ~
Yo MRSt HiER ) ~ Yo TiA St RSB AR SR ERRIA L ~
Yu T 8RR 5 BER R AE D o DUERT AR R EE 5 —
TURRRIEE - 1 (ARA (BE2E) ~ 0 fURME (BURALE) - ik
AWFFEARA Yio TEAETHERE » SR E IR > 5 AR 7 K
HIIRIER ) b — KB IE - FIAEBDEAM 1 ARER A M 2 tE AT 2 £
RSB R LA (ERIE el X ATHE A DU > M TIRE [
B B TR B 1 FHE DI AR L B TR B0 -

R 3FRN T AT IR B AR AR o P IRMEE] - 2021
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x"3 BIRELHS

| R FERERE RUE e
iR e sE IR
PEIETHRIEE » 2400 RS S 2 Bl L PR AE
A FEE R AT R B 0.11 0.31 0.00 1.00
T R BE SR B AL AT R 0.10 0.30  0.00 1.00

ST RS R B B A ~ TR RO 0.27 0.44  0.00 1.00
JEIETHRRE » ER0E BRI

AR E R 0.10 030  0.00  1.00
i b O R 0.13 033 000  1.00
LRk 0.07 025 0.00  1.00
BB B E R A ORI R E R 037 048  0.00  1.00
FEETHERIRE » SRR FERAE SRR B IR > A A IRLL
Mk PR LR E i 0.19 039  0.00 1.00
Ik PR K2 SR 021 041  0.00 1.00
WA SRR S B IR A 0.19 039  0.00 1.00
A% I B A A A 027 045  0.00 100

PEETFHRRE » BRIt E IR - EH5E  0.53 0.50  0.00 1.00
ENEE=E I EE.
fRfs e (LV1 SE gk )?

FKIEERS AR 6.59 1.81 1.00  10.00
KEFH T 047 050  0.00 1.00
B TR » REEFRC P 052 050  0.00 1.00
geglis 051 050  0.00 1.00
— AR 022 042  0.00 1.00
—c s 022 042 0.0 1.00
=R 024 043  0.00 1.00
PUSERR B DA 031 046  0.00 1.00

STEM &% 0.24 0.42 0.00 1.00
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x*3 BIRELHST (18)
# 1A Ry R REE R

WO (LV2 SRR
SRR : @

THRKE 012 033  0.00 1.00
INATRER 0.17 038  0.00 1.00
NV 025 044  0.00 1.00
VNVES TS 011 031  0.00 1.00
[INYESE:S 035 048  0.00 1.00
Bl - @
B il -25% 045 050  0.00 1.00
R e 0.17 038  0.00 1.00
R 029 046  0.00  1.00
SRR, e o A 0.09 028 000  1.00
b 23.02 1562 0.00  76.00
A e 3510  17.76  9.00  85.00
LEfifi kLA 2248 516 539  31.84
ERRIE

@ 2021 (FEIRTE 1A S F RIS ) MARENE -

b R SRS AR (SR — R ~ ) 0y ETHEE > R R -

¢ BEHMETE CREBTARIET (109 BHERD) ) » BITHPELETE ¢ https://stats.moe.gov.
tw/files/ebook/higher/109/109higher.xls ©

d BRFERIBE (R~ BERBE S ERTLL) 108 4EE - (1THRHIBIHE © https:/data.
gov.tw/dataset/26219 °

it n(BEIE) = 5,904 3 (RS =92 o I ATRGEINE (pweight) JERE -

PENE T 2 B A =AU - A 1% B9RF A TR AT IR
B - A 10% KR SAE FEEBE MRS AN G 4 L =S A

4 BE RIS RUR » SRR BAEAT R HEE B RS SRR 21 v B 2 KB er
A FHEEHARR A 2021 4F 8 AR » b 68,845 (L KHAEZHE » MHE PR FEEAHE
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FAZENE THEIIRE S 2K ~ REREEBFHIRE RO - 7R
HHI T —HIREA RGN > BRVEE SR TR 2 DL
SRR EFARARES (AUERE ~ OPERRE B SERE ) KR IR
i (19%~27%) YRR S PR A A e i 5 % B SR B )
AT L 5 K PHR B SIS R R fE B & fE B R
R » LUK — PRI K E A S THEIRF RSS2 BISR EAE IR
DU o

HEOHE S22 Ak (Lv1) BRI EHE (LV2) mfEE -
FEAE N Jh B SRR B v - AP R A BRI R A2 B AR ORI 15 S AT
AP E 22155 SR A 05 B ER AR - Mf G2 B b Pfr 1 g £
FCEIRAWRLE o 7B TIRER « TEER LU MY — (8GR hESH
Sl - U H TR THELRT  SERYFRIEREPHIRDT 2 55 2L 1~10 J33EE -
LAAREE ~ 5 CREIALT ~ 10 (CRFTHEER © R FRE A LT H
TR LU NV (E RGeSt - 17 rhy2 R THE R » RIS E
REFARDE 2 36 LA 1~10 735 o 1 ARFSEiG Al —EEE (AIZEE TR
LIRTHIREHEARDL ) BIEIEAER X0 TREREHTRDC) HOHIE - I Lz
AR (AR (RIS TR DU ARG R ) B2 — (s e A [e]
B FATARE 17— Xe DR TR - RIEREESE 1 /Y T I
(I=HILIEH ~ O=HERLIEIL) o MRS F AL TR R A B i
R ZEETHRAT » BT S — 1600 s RZ > B TR ~ 1%
WIREESIRDUAHTR] (BRI 25 MR B ) - RERE LETE S - A
RIEPLIGDL © X TREH T (CRAVEZah & (e K HBERR -

A NCIHEEIHY 7.17% o KERHEE 10% BIRRAETEE BORBAERF I E - HAHE &
HiHY) 3% o 38 th AT REREAE » AHERE 2 b S E RS I 7% S K 2L EE B EAS 2 72 [R5
VB HEEN -



Fe s MR EHARIFREEREFHATL ~ (OEIIRRE ~ B2 E NS BRI B S E R 213

PEGRIE > ARG EFT TRUREE (1= ~0=7%) - Xo T2k
ﬁlﬁfl R (=22 ~ 0=551%) o X5 TeEfR ) BEEVUREERR] - —F#k
(2 ~ 8K~ EE%&U\&@E%&&L}LL ° Xs TSTEM Bl% ] (1=
&~ 0=1) AIRZBHEENER > B35 Tas e HEr R s
) TR ~ LS R rﬁﬁﬂﬁ BER R Afat ) B TEFEHFE
B B —3 (TTBBE 38R 2021) © 5 [ 2-1 fififed o B S IE B K
SEIEIR L HBATR o M BMBAE R R R IEAGEIRTL (X)) SR KEEIE
(Yi~ Yio) BUREECR » A X~ X HIa[gEE (&AL 17 X0 ¥ v~ Yo,
HIsZ 2 » 7/ overcontrol bias ( Elwert and Winship 2014 ) o @2
Xo~ X H BT T REREAERIRRST > 36 BN (BN 38 BEA3 I R
OO X0 BUAhEL o DRI GE DR 38 2 1 S TR ARG AU

e T X}E ?TI Y1~Y12
Xi zzfzéﬁém R Xy 9% Iaﬂfﬂﬁ%&ﬁ by 2l PSS FHE L B B
X TR X5 R B B L R
Xs STEM BRI — —

2-1 BEEABRERIE X RIKEZIE Y RI RSB
3 : ESIRARBIID - X B Y SIS IR (LV1) S99 I B2 -

FEERAC by E T > ERAMIFBRTE R AR R AR » AN [RIRERIEY
KGR bR tra S LW IR — Mm@ R e T ey » JRe
fFHER — G a%EE - ﬁfFﬁ?EIgEﬁﬁE'JEE‘éE’J Z, TEARGRERL Y )
RRALRE © JHOCKEE (CHIIREE) ~ AL ARER ~ RAALARER ~ RO HEIT,
S o THASKEE IR 2011 2 2016 Wi > ARG &R TE

5 FIFRERITE 24% AR KE A FLE STEM HBIRLR o PLBUERE KA I01E
o BIAMRIE TEBE L3 HHER (2021) AUERL - 108 BLERL RSS2 T » STEM
A R 32.3% ©
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SONERETHEE | KCEREBNNY 12 Frfdt (05 HERGIR B s RS
OFRIR—Fr » ARLUE 11 R > GRS 2) > MHAER TRERKEIHNH
BREFES NI RER o 6 FMWINA T 2o Thling S (8#E » BLArfary
FALE RN E] 2021 28] CHZVEREL - HMBHHREK
BB T b B - I DU % — RG] ~ TH& AR 0 E R fsctiny
FLAGTEARETE o IS BT R A JORRE R - S R B EI B ~
FERETTIN ~ E R R B KBRS - e th e s B EEA A 2 5 i
HHE % F LU - LB A E (A IV F R (proxy ) » #5 LA
FrEThe B [ A AR B B VB E B IR 7 © SA0% 0 Zs TERAagHhll:
G VYRR« CERERNL CRIIERE ) ~ rhEFERAE ~ B aR S B B
S ERAL

BAE AT A Zo TAERREL ) B Zs TARTEL ) o 2 Wi
SIHAAREH T Z0 BT Vi~ Yo WIS EARAIRIAE M A g
RACCE X0 BUGGET > I EAMTIR e (RS LE H A I - B EEm &I
BRORELEE 70 » 5 [RIFRHAP A I e A5 26 o JE b4 e el - KT LA 422
N ARHRE AL R E W {1 B SRR H A o F 1S b A
EEELAMA TR PO RE T o 7 [ 2-2 #0422
T il 1 S T BB TR 1R LA VR A E BRI © AR » PR AMHERE Y2 -
Z, ¥ Z3 [RIIRF 28 Z) A RAREE I (Yo~ Yio) > T Zs B2 Zs HIJrpoy Z, B
KA TE R & IBAGR o BifEk 2 291 7 AT 92 At KE iR

6 KRB TR B S DEm AR Wl o HME S
KR TRATZRER ) S » M EBATERRAHRE - S EIR 74 RN S
A AR A LSRR E B o IRIBUIERZ A ORBATE TTHOOKRER ) #

7 F—AHLUA TARIEL ) R =E A RS R AR O TE SCE o ARl ELAE AR A A ) 52
BHRETERES R (p>.1)
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Z, FCHT (RS ER R T B %
— R ~ BAIEREED

73 2l

( Yi1~Y12
nohy [ 3 LA
- L R B

Zy ﬁiﬂgjitt
Zs Rl
B2-2 SRERELIA Z RIKEIR ¥ RULEEETRRb

LG RIER Y > Z B TE (Lv2) 8H - 5 E SHE R s Y IS
—fEsEE - WE R -

LUk S - 8
(=) MR

HRE BT 3 A B RVE g il —— 22 AR B B B R ——
H BA R LR > KA L2 % g A (multilevel modeling)
KAzt o AR LIS @i/ VE /7% (ordinary least squares) ftiatFrfs
BN IETASAY > FRECICAE 7> BT SR Y [ K2 75 S RENRD 25K E S B8
BT AR > TR R A T i B S R B B A
fl)1% i % £ (Rabe-Hesketh and Skrondal 2008; Raudenbush and Bryk
2002) » KR ILAE 3 B R (K REISHAB I Fp ol R A B ST AR R R T B

8 Btk 2 BT » BEHYZABEMEANR - @ L WMEAA THERE IR %
RS BB AR AHE AR o @R AR RS IEREREA - RIMTEMA
IFEARAE IERRRS IR » RN B A AL — 8 -
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g5t i (unexplained variance) 73 AN fG# o fEARMFFE A& 152/
(Elfg R s st - BRI (B SRR A TR A ) BB A i
B (REER Z [H] ~ R ) -

FHIAA SRS IS B e 8IH (10) > fEZ G RIERMEZE T
FAMEEHR I Jg KA RS A8 1K (multilevel linear probability models,
LPMs) » [fi A 15 ] — & LA multilevel logit models » 5 K AN 4 &
ERI DUy 7 a7 AR R —IHES > i H
A IE G W ERE BB R » LPMs 15 3 A 1S B 09 28 19 38 BE AUfE
(average marginal effect) #%F-Eil logits BX probits FYFERR AT FiT 15 2|
FRAS SRAAMLL (Breen et al. 2018) o LCAEAEE Tl 77 20 EE T 2K 2 EIZ 1
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Bi=110+ 3 v+ (3)
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[l > Zi P ERA T R B ST o paoy B pany £ ERAEE Fi B H o U A g R
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RO NVERERE S LV2 A [REHFM S (Raudenbush and Bryk 2002 ) e
B T IO HR MRS AR AU P B BT 58 SR BN 3 (heteroskedasticity )
Pl A G AU rp B DUAR (AR ME 3% (robust standard errors) SR {E 1E
(Wooldridge 2012)
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5 (IHIRRA B HERRIEIL o BB MR AR 5,904 7224 » Falfs 92
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HEE .541(.361) .541(.363)
FKRIERSIEIRIL .013(.009) —.003(.049)
KRG T —.019(.018) —.019(.018)
TG TR » REEFSPE S —.060(.019)** —.060(.019)%**
pegiés .010(.020) .010(.020)
TR —.063(.024)** —.063(.024)**
=R —.029(.024) —.029(.024)
PSR F LA Fa —.058(.024)* —.058(.024)*
STEM £l% .031(.021) .031(.021)
INTTRERD .128(.373) 132(.378)
NV -.097(.334) —.095(.339)
ANVEST U 074(.414) .085(.430)
NV L 181(.412) 185(.417)
FRER g A C 228(.139) 227(.139)
R e 138(.177) 139(.177)
R, e B 2R e -271(.193) —272(.192)
ki —.001(.005) —.001(.005)
Al —.005(.004) —.005(.004)
INVTRER X GRERGI IR —.021(.056)
FLILRER X GREERS R I .023(.056)
INVIHCE X FRERGE IR —.012(.063)
FLNLHCE X SRBEERS AR —.017(.060)
AL X SREERS AR .001(.001)
Log-likelihood —657165.72 —657163.64
Bigfas R g (FRERERD) 0.0077 0.0073
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A 1 T 2
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B e e i 0.2297 0.2297
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BRI : 2021 (54 e B ) A SRR - I B AR & R
11&Ebf -
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I8 (B empty model) IRFAUAHAIFHBATRERL D ATHGEDIME (pweight) JEBE o
22 tp<0.1, *p<0.05, **p<0.01 ; FEHEA EISHEEIEHESY (robust standard error )
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