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Abstract

Purpose

This study employs a multilevel modeling analysis of eighth-grade science
achievement using data from Taiwan’s participation in the 2019 Trends in International
Mathematics and Science Study (TIMSS). The analysis is conducted at both the
student and school levels to explore the effects of student-level factors on the science
achievement of junior high school students in Taiwan, the effects of school-level factors
on student science achievement, and the interaction effects between school-level and

student-level factors.

Main Theories or Conceptual Frameworks
Considering the nested structure of TIMSS 2019 data, this study is framed within
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ecological systems theory. At the student level, the analysis is based on cultural capital
theory and motivation theory, while at the school level, it draws on school effectiveness
theory and the concept of contextual variables. A multilevel model is employed to

analyze the data and explore cross-level interactions.

Research Design/Methods/Participants
This study employs a secondary data analysis method, using data from 4,915

eighth-grade students across 203 junior high schools in Taiwan who participated in
TIMSS 2019.

Research Findings or Conclusions

The multilevel model analysis led to the following conclusions: (1) Differences
between schools account for 15% of the variance in students’ science achievement,
indicating that school-level differences are significant factors that should not be
overlooked; (2) Student-level factors: students with more family resources, a stronger
interest in science, and higher self-confidence in science tend to achieve better science
learning outcomes; (3) School-level factors: schools that place a greater emphasis on
academic achievement have students with better science performance, although school-
level discipline and safety do not significantly predict science achievement; (4) The
collective contextual effect of family resources at the school level has a positive impact
on science achievement; (5) Cross-level interaction: academic emphasis positively
moderates the effect of students’ focus on science achievement, meaning that in schools
with a stronger emphasis on academics, students who prioritize science tend to perform
better. The interaction between the school learning environment and student motivation
is crucial in influencing academic achievement; misalignment of these two elements

may result in decline in learning outcomes.

Theoretical or Practical Insights/Contributions/Recommendations
This study offers four significant contributions: (1) This research analyzes data
from the TIMSS 2019 database using a multilevel model. Compared to previous

studies in Taiwan that employed multilevel analysis on TIMSS data, only Chi Fu-
An (2012) analyzed TIMSS 2007, and Wang Cheng-Lung (2017) and Chang Fang-
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Chung (2021) examined TIMSS 2011. This study bridges the current research gap and
provides a foundation for further exploration of scientific learning achievement; (2)
The study is structured into student- and school-level analyses. At the student level,
it examines family and motivational factors, while at the school level, it considers
organizational and contextual factors. Using ecological systems theory as a framework,
the research comprehensively examines the multifaceted factors influencing scientific
learning achievement; (3) This study investigates the cross-level interactions affecting
the scientific learning achievement of Taiwanese junior high school students. Notably,
it identifies that valuing academic performance positively moderates the influence
of valuing science on scientific learning achievement; (4) The findings reveal that in
schools with low emphasis on academic performance, a negative school culture may
weaken students’ learning motivation, potentially fostering an “anti-school culture.”
Even students who highly value science may find their learning aspirations unmet due
to the adverse influence of school culture, resulting in decreased academic achievement.
Thus, the interplay between school learning climate and student motivation is a critical

determinant of learning outcomes.

Keywords: cultural capital, multilevel modeling, science learning achievement,
Trends in International Mathematics and Science Study (TIMSS),
hierarchical linear modeling, school effectiveness, learning

motivation
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HELEE » SEBEEE ; MARBEARRERAE R A2 EE L MEE
Rk o Bl E AT TS R R SR R E ORI RS HAREEA
Bt > AR R AR A A A S B - DU SR S B gty 8
Tl B E U IR 3R FE 75 B ER AR T R YR 38 P AE BB TR A A LR -

2 - Wit B i

— MERE

ERSURBRET BREE R TR 480 - QMBI P - R B 2 B A R ER Y pl ek
LR R EEBRHEE X B EREEER > BERERNR  FEE
IR DURERRIAISR « S8R RIEE(E - ElME > SERSESEER ; F2
R R - BAEREARIAIR - SRR R L - IR AR - BE R
MZEEER » SFEIFERE - SPOREE I EBIRE - BRI E R
PRECHE T 1 N IR R R Rk R TRIRE ) - ERA% T R B ELAR HU R B B2 A ik
RIRAIARAS R SR AP B2 AR R R ERE B 2 8 - BRI R A RE A R R B B2 A F KA
SRA SRR N RET B LN R 2 AR B R B Bt A AR BT CR,

i DAEAE > AR gEe i DL MR Gk

B 5 AR B B L EE B AR -
B BRI B g L EE U B AR -
B L (B R B L EE U B AR -
BB R BB L L EE U B AR -
T M R SR R L IE U AR -
: BT S R SR A L IE U B R -
BT BB B g L IE U B AR -
: ERT BRI B B L TE U B AR -

R I I I
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H, » SERCPERE H E R SRR R B R B IUR -
H, » RO E TR A P2 B sl B IR R B R -
H, : BB a e lBE R EER (MEERS - B2EE - EREs
BILAH,, ~ Hys ~ H B3R BRI E o G BE R & -
Hys: BRERSEHEBEFERR (NSRS BE2EE - ERAES
BILAH, ¢ ~ Hy, ~ Hi B3R HRIEEEE o G BEHRET & -
=1
HIERIE
ELRTE R

1. AHRRIAIRR © foEE L2 Hs ~ EEESEH
2. IRAEIRIFR « SPERIEETRH, » SFEFEREHy » PR EEH » P ER

*’:{'%Hlo
N
=2
1. FRERZE : FEZEH, Hyi | Hig
2. BRI - SERIEH, ——
BHEEE(EH; > FBHEREEH Rk
iR Hy

—_~EIgRE

KT EIER SRR RER - (B B IEAE TIMSSH A A S FERR B - SFl &
FHETIMSS 2019 B R &l H1a] DU -
= BHKIR

AW R R » EETIMSS 2019FHELHIBRpAR « 224 16 K S A%

BT T - BERIBHZIITIMSS 20190 EREBEEE - NEEEERFE
FEBER AR - BIANEEATE &~ FHPEREE - SRS ~ BREGRDL KRS

iy
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=1
A EFIRRHE

WIE

EEREH
BB R

oL &

BEMRLEEENEE - KEEZELDUTHEE : (1) BE ; (2) #8F ;
(3) HETFTE; (4) F¥E: (5) FHERE (6) BHET R (7)
fn%g ; (8) AR EBERS © (9) HHMB4AWGEESE
(10) BHEMEE THEZREREERS s (11) FAsE T2 M58
B - EIE R M EERTRE - PERE - BERME (Fishbein et al.,
2021) © TIMSS 2019/ 58 H 5E FH SEMEg 25 ME B B A7 B i - HIRE
BRI E.68 .73 > .60 > .75~ .69~ .72~ .80 > .68 ~ .75~ .67HE 46 » H
Cronbach’s of%#5.88 (Martin et al., 2020, p. 1137) ° &R 8 %%
ERE - EEE PR EENE . SRasRRERCEL2REE -

EHHEESE

EEMHELEHRNNERERE - MERELITHE - (1) HATHE
FRIE R 5 (2) BUMTEEMEERERE T RERINEE 5 (3) &
BT ERAE RIS o (4) FAMEMEEEAEREE S o (5) FRBHERLE) ;
(6) ZEAHWEREBERTLEMREE ; (7)) ZFEHEBERMVIAZ ;
(8) ZEMEARRIZR ; (9) BAREESERTUSIFRE ;s (10)
B EEEAENEE S s (11) BARFEES FRIEREZR
BHE - EESRIFES & 1 (£ JEF X (Fishbein et al., 2021) -
TIMSS 201978 HEHSEMEg S BT SR - HAZAN RS
B.64~ 77~ .77 .78 .77~ 81~ .85 .82 .84 ~ 761,73 » HCronbach’s a
12805%.93 (Martin et al., 2020, p. 1144) ~ BRI RBIERE - Sl
& pEBES AR AEREE -

BEEX

HELEREFRESZZEFEWEE - BERELT=MEH: (1) R4
% VEE; (2) FHEFTRE (0K BRE) 5 (3) ZFRAFEY
= (Fishbein et al., 2021 ) ° TIMSS 201978 H 5& FH SEM g 3% M R AU 4 77
FaxE » ENZAfAE991.81 ~ 438,80 » H.Cronbach’s afREi k.48
(Martin et al., 2020, p. 1010) ° ER S BELEE « —LEFHEED
HF - THEERRFELEFOEE -

Tk

e}

Eg

AL BRI ORE - BERELTEE : (1) REGCEERE
(2) RALTLEERE : (3) BUBRIGH : (4) RIEFBRH Y
SEMIE : (5) REWEE  (6) RIFFESRBERE : (1)
BEERHER EOBYATEN © (8) RERCETHEER : (9) B

(#FE)
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)

g

ERREENRIHZ — - BERBIEFFEE  AHFEE TRABRIEFER
[F7 (Fishbein et al., 2021) = TIMSS 201945 &8 H 5# F SEM & 35 |4 i U 7
THERRE - HRZEWES P87~ .63 .66 .82 .90+ .86 .74 > .69
Eil 87 » H.Cronbach’s of3#5%.92 (Martin et al., 2020. p. 1102) ° ER53#E5>
RIFEEE - —HEEREANEE - SHEESRAEERE -

MEHE

EEAFREETHERE 24 REFUTEE @ (1) REWER
BAHETHELG s (2) RIE2EHRAERILEFZ KR EEH ; (3) BLE&
TEREENMEZ— (4) REMBHEHEEER  (5) KEF
fRRBIEZERE 5 (6) MAVBAIGHIRKBELERIE ; (7) BIEEHIK
R A B ERNE ; (8) RIEEKRERNM - EIELIE
WEE  BEHAE  TRFAEBELIEFEAFE (Fishbein et al., 2021 ) -
TIMSS 2019747 H EFHSEMER RS 1 R TS 0E - HRZREWES
H k.82 ~ .78 ~ .82~ .83 ~ .80 ~ .78 ~ .778d.75 » HiCronbach’s afR# .92
(Martin et al., 2020, p. 1072) - ERSESBIEFFARE - —HEHEHEZH
& e REREAERDS -

HiRE

BEAEMAIENIEE - B4 RZEDITNEH » (1) R BEERERK
R EEEE: (2) RFEREREFEHEMEREIH 5 (3)
REEERETHEF M OLGEATCEREIRE ; (4) RFEEETRE
FHEFRBEHG > FREESREENTE: (5) RER O REIEDY
TE; (6) BEREHNEMRR LISELHMAIEFRERE; (7) &
BRI IR R R I R E L MERT » (8) WA /LR
FHEFREHEEEE ; (9) 2L RMEFEEEERN - EHBIE
WEE  BEEE  NREBERIEFEAFEE (Fishbein et al., 2021) -
TIMSS 2019578 H #E H SEMEGRS [ BT S XS - R AR5
R 72~ 76 ~ .85~ .87~ .81 .83+ .87 » .72l 81 » HCronbach’s afR#)%.93
(Martin et al., 2020. p. 1116 ) - &R RIEHE EWR  —HLE G E
i TEREEAEEREE -

IR

e

B

218 R A 2 NTIMSS 2019BHE23H15S » TIMSSHY /R RHEEG R [FH
o EEEY AL VB EERRLE SR E R T Ra ik TE
FHEHHERR (SRS - 2022a) ° TIMSS 2019RME &L 2 » T2
EHAET{HATEE(E (Plausible Values, PV) -+ 43S (R BHE2EE sl dy
07 o AWge @G E LA EPVIE R A TE I HRAE R - B AR T
RIS - A AR EE R HIRGE FE T T -
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2 HETIMSSHEM RIEE - HE 2R - BRGC B L 2 - SRR
FEEZEZERL (Mullis & Martin, 2017, pp. 65-68) °

TIMSS 20198% F /a8 B BB 6 AR B 51 - B o » 18 2 BBy B2 e A il R
KRR BEILFT AR RN EE e S BRI 2L (HREE
2022b) © ERRY - HERRF S NERARL - BRAE A  BRRENEIIR BT E R
HIERAL o R NER A HERR T 20 5 0 P B2 AR A L B AR I EARE S 19824 (Martin
et al., 2020, p. 292) ° TIMSS 2019F&HlIFARET203 AT ERAL ~ 4,91544 5% 4 22 Bl i ]
( Martin et al., 2020, p. 208 ) ° AHFFEAN A 53 HTEAAG203F » RIES 200 AH
SIEGRR - RN ARE - BRI - BRI R 94,9154 04 £54,8944 - A8 TH
HIfE R R EE R 22 -

2
B R EB B XA B IR A 12
#I1g AE 158 SAEE =/\ME RAE

BARER

RIEEE G (PV]) 4,894 573.49 83.26 247.22 804.26

BB L (PV2) 4,894 572.55 82.14 161.20 759.22

FIE2EERHL (PV3) 4,894 573.50 81.88 182.26 813.45

BlEEE R (PV4) 4,894 573.31 82.89 230.40 826.99

FHE2EE R (PVS) 4,894 573.08 83.33 204.30 806.37

FIEE R 4,894 10.35 1.60 4.55 13.52

EHERE 4,894 9.28 1.81 3.85 13.52

BIEHE 4,894 8.87 2.10 3.25 14.84

BRI 4,894 8.83 1.74 428 12.94
BRER

foRZe 2 203 11.72 1.67 8.41 14.03

HREESE 203 10.26 2.09 4.88 16.36

SR BEER 203 10.26 0.78 8.43 12.44

S EE R 203 9.27 0.59 7.02 10.91

SRR E(E 203 8.85 0.57 7.23 10.45

SEYER R 203 8.81 0.50 7.22 10.35
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F BERRRIE

AW FEER ETIMSSE Y (https:/timss2019.org/international-database/ )
T#E - IEZEMullisF A (2020) FEARAITIMSS 2019HIEFEE - TIMSSE FHE
RS » B4 (F—ME) HERER (FEME) @ #5ZEIEAS
M o ABFFE6E FTHLM 8. 2R A EE » PR A& AR % (maximum likelihood
method ) FETTE (iteration) {figt » AT EIRIHFH RN M HETR (with
robust standard errors ) {ERMFFCAERAVERIE o TEITERIZAT - AR bR
TERERRIVER « F TR AT RE B AT 2 TS AR R R » S0 o AR e
FEVE - ARSI (grand centered ) 5T HT (BRREEL - 1HTEE -
2009 © 2012) -

Fr ISR EAR)Z - TIMSS 2019RPREE g (GEH U2 - 2L E R
EFTEEE : PV1 ~ PV2 » PV3 ~» PV4 » PV5 o KEFFEATERELAIHE SHECBEHLM 8.2
HEPVEES ZIhEE - n (BRI E A FEPVE BB ENAXER - HiEARK
SITZAERMMES - FEMERZER - BB L DIRBRZER T (R
IF 0 2015 5 IREREE 0 2011) - B4 - REIBEEREETHNG > T5E
PEE T - MRIZTIMSS 201968 & F5F (Fishbein et al., 2021) fHdfr#id i
B (Martin et al., 2020) * EFHTIMSSERIEITHET I HTHE - AER R AREER AN
A ARERTECEYIAMARIR 2= - B RIREET A RS ET Rt Gm o BRI - AR
FeSEMAF OB RS (SR 0 2015 0 2021 5 5RFR{- > 2011 ; Rutkowski &
Zhou, 2013)  BEAGRZHEE (total student weight : TOTWGT ) KEL G X
ZHEE (total school weight : SCHWGT) #l AS3#T o MikL/R ] FHHLM 8.2 N HE
HHTZ RENARER -

A FEER 2 g R A ERBAAT T

(—) FEMERCR AT BB 78 (One-Way ANOVA with Random
Effects * XiBZEHA)  BEHSI N AR ERIRIEEE MR GFEEER - I
HET 2019 2 HAE R R R B R E T - B2 RER 2 M
BT [

(=) FERSREEEEFEA (random-coefficients regression model ) : FHfAS
WTERAE g R TE B 5 RE MRS I B A R R BB R Y 22 52 - W ERRT B AR g e
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TR T R R N 5 B AR

(=) DUSEIgEUE RS R A ER A (means-as-outcomes regression) : FIZK
S MTERAR I R AR R R 32 BB A R R R B A o 2 -

(PY) MRAsEEEY (contextual model ) : 25— MR B TH RS- (EIE R EE —
[ERIIRASBTE - PRET R K BINRAE R R A R 2 2R B I 2 -

(1) SEZEA (full model) = 7 AT AR i 8 0H & FETRYZC PR A - PRAT
s BRIV R R 2% E KR -

Bt~ BFSRS SR

%

— « BERRE

(—) BRFBBRE AT EIR
Ryl R 22 BTIMSS 2019225 B2 RI LB E Bk 72 52 - &I B AR SRR
BERBLAETE 23R (LAPVIERE]) - E2F7~ - B SRS BRI SER 2
BB S R R AR R A B2 R - (AREBRCZ MBI K ER— » &
(R i 7= B S R R B Bk A 75202.375 (FR{E53R475.025) » W& Es
677.3957) ©
BLAh - AFFe 203 Fr 2 i A B R T A AN 3 Fls (LAPV LIRS - FHIE
AIEH - SR EE BRI EAR — B - B R RS RS S e i G B AR
o EEEE E KT EFT S HARER H9S%HIE @M - SRAVFERIEER
Ak DR TG RS B EE TEAE AN R B TR B - BER203 AT
RIHEEE P AL A2 58 -
(=) BEImELF
BUEASRANFRS » HERFEN @ 203FT2 2 A RIEREE BT (ry) F
560.80 » FEHEIE3.49 (p < .001) - {EFEE BB R/ B 1135.21 » df = 202
(p<.001) - $E#8 7, FORIREME(REY + BRAHE AR ploit 2 M B R =
oo

>=
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B2
TIMSS 207198184 PRI ZBE T st 5 (LUIPVIZEA))
700.00
650.00
; P |
Bt 600.00 ‘ | f
; ks TR S AT e T
= ' d I\‘ | 'l' l ,"" | i
4 550.00 ”‘ ‘ : ' ' r
Ejz y
Wt 500.00 ’
450.00
400.00
1 8 152229 36 43 50 57 64 71 78 85 92 99 106 113120127 134 141 148 155162169 176 183190 197
vl
53
N B R e AR 2 B A (o R B E L st e IE 77 (LUPVT1#A)
750.0 -
653.1 -
=
[a W 0
~ 556.2 |“"-.
m I
=
Z
4593
4 e

0 51.25 102.50 153.75 205.00
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73
PIEBEE L ol i T RE R B A 7 2 27T
BEEHER RE fEEHRAERR HE
REE . ERAIRIEEE B P, 560.80 3.49 160.82%+*
FEHRIR BRY df x
M RRERIRIEE R kuy (1) 1040.55 202 113521 %%
BEfE— RABIRIEEEE R, (6°) 5886.90
wkxp < 001,

BEfE —TE R 2R R o BRI R B B e, = 1040.55 0 &
N R EREL 2 i it 48 B B o” = 5886.90 » #HNFHRA R %L = 1040.55 (1040.55 +
5886.90) = .15 » HiEAWp > 138REEGEEMBTEE - Lb4h - HHAHHRR
BSR40 P S A L S (L LA SR BN P B R ) AU AR R R
B (R) - DIZEZEATIMSS 20194K50 » K] 2 Bl it I E2 45 2 T 2272 ol gl 22
FR - (EHAFERSUR A R TR LR S AR 2 TR O 72 52 - BRAES AR
FE15% (B2 )R G B REET15% ) » TR A 85% B4 A 7= H
% ] RS2 BEITIMSS 20190922 st 22 Bk T2 25 1% 2 22 BT s Ry
ZAN 0 B H MR TE ] DU RE -

= e AREEER R ARG E

WMFARTR  FEEESRS - BT EHERRIERSIN  BENREER - SERE
EARLEL (S EEDMRET B K ME (p <.001) » WREANFEEHFTLEE « &
BRI E GRS - RIEREE AL - S EBIEKE - KEGRHE
BRI E IR - RIEEEHENEENE S SRR BRI -

Vg — FIRERE SR » 7, = 643.72 » df =202 » x> =759.00 (p<.001) {8
B2 A gt P (B S T S R R R OB TR - R R R R sk S (B R
BHEEANA] -
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<4
PIEBEE L ol S TE RE AR B ER IR 2 T
EEHR RE fEETIRAERR HE
ﬁo
MR SRR B S By, 564.81 3.21 175.90%*%*
ﬁl
FIEGIRH PRI EE R 5, 13.90 1.15 12.08%*%*
BRI HRIEEE M 5, 5.87 1.39 4.22%%%
FIEE (FH P22 E B 27 By, 7.18 1.02 7.03%*%
HiRPIERH R B 7, 2.10 1.67 125
PErEa R BEY df 1
BEfE — MR R R By (th) 643.72 202 759.00%**
B R EE Wu,, 28.24 202 315.97#%*
B E R, 48.18 202 287.58%**
BRI H B uy, 24.63 202 299.67%%%*
A E R, 82.48 202 379.56%%*
P — F AR R Rte, (o°) 4469.97
#xp < 001,

=~ DI EAERAEER IR B RE

ARG R AH A R SR 2 R R B O RS B AR (AT 2R - WRSFR » &

TS EH IR B A LS8 (p<.001) - ARBWEEBRES
REBAERPEE PR - iCEL ST -

i

%

P BRI R+ 1, = 638.43 » df =200 ¥’ = 77538 (p<.001) ' fX
KR T EMEEIEZ AN - SRCEIIREBEE A A2 5 - 8 H 8 0] DU#



68 HKEHREF FT0FE4M

<5
PRI BB E T LI I8 s Aa ROV s 1R 7T
BEEXR RE fHETIRAERR HE
Bo
FEfE — AR B SE %, 565.60 2.75 205.61%**
FO 2 2 B AR 2 B ot s B, 2.39 1.62 1.48
HREEE R SR R E B B, 9.82 1.41 6.97%%*
SEFES BEY df e
M R B, (1) 638.43 200 775.38%%%
BERE—  AREIREREE e, (67) 5882.40
*k¥p < 001,

PO ~ AR#S IR AR TE

SrHTaNERe - FEEE R A - kA& I E R BE K ERE S AR EER -
IRE - FESIREE — BB T - FEERAS - BT - Eherk
RBCEFR A - ZEGE - SEREZHEBEE EHAVESIMETEE KLE - (HEE
RIE2EIRLEE B (F1E A P Alg FE 2 EEE K E - TR R AR AR EERRTE
b B L ERE IR, - WRIRGE IR - ER T B E2EE R 2R 2
BB RIS - TENRAS IR B A B TS - (S AR S B i B e Bl B2 A
BANSE .

TEPE TG — HIRERE SR » 1= 381.253 » df =198 » x> =552.816 (p<.001) -
AN A TE BRI LR R S Y T - 2218 B TR S A R ER B 2 Rl ik ) S35 (B 5
AIE] -+ 38 B R b AR B B A B A SR — 3 -

4 EREEN—BREXEIENZ A (FRRE

Tt gy B2 BB T /AR B AR B R Rl 5 T e B T R 22 AL
TER > AW FesR e B FGETT AT » 2 A0 FIAY T E 75 B MY (E 2 I A 22 AL (E
PRECERIETBEKYE - [FIRF - HE BRI A B E OV EBURHEH A 1L - A8
IMTRC AL IR S S 2 AR B IR A EA R - #EREURICREL 2
RIFIRF i 2 B W (B et » RN B A EIRCR » ANRTATR -
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36
PIEBE T LB ARAS 2 2 HT

EER RE {HEHIRAER H&
Bo
FERE = EARHIRIERERR ROt 2 S, 568.722 2.243 253.537%%*
B G IR R e B, 19.560 3.790 5.161%%*
BRI Z R R 2R E R B, —4.901 5.835 ~0.840
BRETRIR E (E H R 2B E R B, -0.014 6.043 -0.002
S SEITER R H R B B 7 e, -4.872 5.817 -0.838
B
FIEE R E PR R R 2 7B, 12.529 1.233 10.159%#*
BERIR R R R 5 By, 5.886 1.414 4.163%%%
B2 B (B H R E2E R 58, 7.195 1.048 6.867%%*
HR AR R B R 7B, 2.490 1.635 1.523

REtE R BEEY af e
FEE — IR EE R, (1) 381.253 198 552.816%**
B R EE W, 23.754 202 307.990%**
EHL [ E R R, 47.045 202 287.33 1%
BRI B S uy, 23.760 202 299.338%%*
Az M E R R, 81.333 202 379.670%%*
BEE— WANASEIREER KRR, (o°) 4474.757
3k < 001,
=7
HEREBEE R STTER Y (JINAELZS)

BEEXR RE  AEHELER H&
Bo
FEfg — AR RO S B, 568.44 2.18 261.07%%*
fo 2 2 R T Rt e e, 4.04 131 3.07%*
SRR FEE IR R EE B i, 19.26 3.67 5.25%k%

GENHE)
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EE R RE  (EHEHELER HE
SRV FE R R R Bt B —5.94 5.92 -1.00
BRI E (EH R B E i B, 0.71 5.70 0.12
BB E R R AR ER B Bk 52 B —3.44 5.53 -0.62
B
FEE T H PRI R 2 7 12.50 1.25 9.98***
FLERLBZNFEEFHPIEREE R 7, -1.00 0.67 -1.49
BH R BRI R R 5, 5.98 1.37 4.37H%%
FOERL 2 Z R E BRI ARV R R o 2 72 B, -1.48 0.79 -1.87
FHEH S HRIERRE RO 2 78, 7.19 1.07 6.73%%*
FLERL R IR H EHRIR R R 7 Er, 0.15 0.60 0.26
HR RS R o i B, 2.40 1.58 1.52
RO 22 Z A E TR AR R R fogh < 2 B, 1.71 0.92 1.87

FEMERIR BEY ar %
W RSP ok, (1) 334.15 197 524 87%**
B R EE Fu,, 24.09 201 304.70%**
EA I E R R, 41.28 201 283 47k *
BRI B S uy, 23.69 201 298.55%%*
HREERE Y, 70.88 201 365.83%%*
BEE— NI RIERE R pgte, (08) 4466.84

**p <.01. ***p <.001.

fid B2 - AEBIEER] LR - WIRSATR - FEEESURY - HE
TREHER BRI ERER A gk 2 RO (ry) SEERIREUR3.12  {EH 221 - 3EFp < .05
[ R 1E A i X R R B T L R 22 3 2 A EE T R R ER BB ok 2 ()
HSEERREUR2.15 0 HE2.60 > EFp < .05 0 _FHHEREEE KUE KL THEE
Hin 2 A ERA AR EER R B 2 EH - BRERER2.15 0 H
ERIE - Ry IEAFRET - REEMBEGIEMN S ERIEHBEEE 2 &
AR RIN2.15% - FRBEREEER - EHiR B ERER R o B
Koo BiREZE - B2 ERIEER A A ERNE4ATT B RhEERS
FEG - EIREASEA MR RIEFGRET - e B2 RN A mEmR
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B BIERE AL ; AR EEN SR - EiA MER - RyRAEHET -
FEIRE ISR SRR - R AR &2 - RIS Rl ST T » Tl A L3RS 2
R — L5 -

78
HEREBEE R TR T (WNEHEEE)

BEEXR RE  AEHELER &
ﬂ()
FEig —  EARARPE R E RO S B, 569.99 222 256.76%**
H AR R E R B, 3.80 1.27 3.00%%*
BRI R FEE IR H R R B i, 15.29 3.93 3.89% k%
SRR R 2B T R B -5.63 5.79 -0.97
BRTRIER E (S H R R E s B, 1.00 5.85 0.17
BT R R R 2B B B —4.02 5.74 -0.70
B
FIEE R E PR R R 2 7 12.46 1.18 10.60%%*
HREE MR EERERIEEE R 2 2, -0.18 0.56 -0.316
BE R HRIEEE R 5, 5.46 1.32 4,145
BRI EERIEHRIEEH R 2 2, -1.27 0.67 -1.90
FIEE B (5 HRI T st 2 708, 7.13 1.03 6.91 %%
HRERE ZARIEH EHRI R 8, -0.35 0.59 -0.59
AR SR ERER A sk 2 8B, 3.12 1.41 221%
HRE R NERRIEEHRIEZEH R 2 2, 2.15 0.83 2.60*

REHEIR BRY af x
M RSP R B, (1) 351.37 197 536.80%**
B R BEE Wu,, 25.42 201 307.68%%*
B B R, 42.35 201 284.49%**
EH R E B uy, 23.19 201 299 37%**
A E R R, 66.04 201 254 35%%*
BERE—  ANESEIREEE e, (o) 4468.52

*p <.05. **p<.01. **¥p <.001.
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&4
BB BRI BN EET s < IR G /A
600.7 1
5876 |
£ ]
2 N (R = 1583
L ] e mmes 1
% 5745 | i EL iR 1.399
I ]
A
seld4{ 7T
MgAIA A
-455 -2.38 -0.22 1.94 411
iR
A SN=ENE ]

AWFFELIZE 2 NTIMSS 2019% 11 #2205 224 B ERER 2 Bk 2 FERA R
FHETHT - PR - SREEEAT
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