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HETTESHYR AT -
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A I 55 2824
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FULER G BERFBE =R

1 fF 724

H, @ 778 B 52 Bl ith i 55 20 28 B2 s o IR 22 SR AU SP P ES BAT B B
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H, © 77{/8 B 22 B it 55 2 A SR B ot 22 B B R B AR R R
= RAVES A B -

T BHER

AREF S I B LA TS

| SRBBE  CRIES SRR RS - B
F2JE - PISA 20223538 TS « REEHRIERDIA (SUpHEE) | -
TR REEHLEML, T REEECRBRN ST,
CEERER  REVEEMAIN S ) o T LIS QU E R DL
B TR - BEMHRILE ) M H A RS A S B - 2
LA RN R REE  FE - JEREE REAE - D4
SH43 o HEPE—RE - R AR A - MBI R B AR E
SYBEE IR B - S E 6 H B B S R 4 B
TR 5 R 165.48% + BT L I ERIRSL 4 - PRI ILIG
(LR IR0 - B | ORI (LS8 - 3P4 (S Cronbach’s o
QB .69 « B BERIE M By E AR R AR B R RBR &
Ry B R (SRR BRI -

2. A EBRRBE S | TR AR B G R A
2 5 D A 7 S+ AR L5 — (1 R S R .
BRI 54 S BRI 2 AR - AR TR R
B AR R AR E LS T -

3. FA B R ¢ TR T A R 1 B P 2 B 2 L0
) - ACHIFELLE 204 (EPISA 20228158 TRk B S + TTPISA 202211
B R (RSB ER 3 (Ttem Response Theory ) Byffi3HcH
SO (plausible value) 2% » FFLLB AR REL I 10
T DL EL N 2 RN HRE + SR R A 2 AR 0 9158 93MY RS TF
FIR = AT {E AR BT B A0 4 SR I — I DL EL (DR AT
5 L B R S O A R A R Y B K B
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B R R ARG F BN ~ mE N~ FRIN - SEINEL RN F B R 36
2225 15~ 21 - 2{EIEINEI S BF ARG - T RN Bt P 1 Jag Ay o
PF ARE YN B R A Ry R A& » AEEEOF 12 BRI ~ R A Fe eI B 22
5 R38 ~ 24 ~ 15[ o BFFELERAIT ¢ B — - SelELHSERIEELH Y -
e R T T [ 5 R 25 i W 1 55 2 AR B e B R E R ZES - IR
2R B BB R N A2 R B A A B e B Rk A2 R Z BSHYRS BB T R
T+ {EPISA 20221 &} EE B 7 7{E Bl R 22 Bd Y 55 20 A N8~ AR
[ IRk S B B B Ak o FHIR AR FEDAPISA 2022 & B E & RHETT IR ST
Mr - B Bl DI B B iR R ~ B2 AR BB B i i B R
e B= o EREEREHERIZE - BT T B2 S A B AT R
HESETRS - W AER - WET RSB 5 20 & B R R A
B » D&% HT (Comprehensive Meta-Analysis, CMA 3.0 ) #k#g -
BT 2R e 25 PR W I 55 2 A ER A R TR IRk A2 SR AYES ; BBIY - fEE R
FEHCHI BRI BT ISR} o AN 5T DAt P Wt dak Bl S5 B2 52 2 ol sl s R BT A8 1S
sFE 7T B R AT B A E S AR R B R A2 5 BB T i S
I Fe 55 2 A SRR B Ak 7S SRR R BB T - i ACMARRES § 258 0 fh
FH R B B2 A B R IR R A= SR HIES 2 % » 5T A St B T I 1 EE A B e ek,
ARIRE - DU AR 55 204 BUEE B2 pl it 72 SR 1T 1R 85l iR 43
M MG B 58 2 A ER AR o Rk = SR E S Bl 55 2 A B B2 BB [t 72 52 2 AT
o Btk o BHEIHUET ARG SN DAEEEE B R - B A am IR Y B RS A A
E

P9~ R R
ABIF 52 LAR BB o3 AT 07 B R 25 B R St B ek $el Y 55 2 A B2 A Bt

R FIIES » DUR B 20 A B B B 78 Bk 7 S (T R B B T 2 35 2 A R it
JBIE A RES » PRAZ AT HIICEE ACMA 3.000 R = - (hET 5B T -
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(—) SR E

AtgE LA HedgesEilOlkin (1985) HYAFEHES - SIHFHHEAER
CMA3.OfREEESE R » IETT B AR RS (ES) 2R
3 ESKRIEEF R B AENERERBEE R ZE - KZAIESHEE -
5K Cohen (1988) fEHRERIIMTES(EHSE ZHEHE - HES{H0.20 L
TAREM (small) BURERUIRE : BES{EAE0.21E0.79 2 AR FEH &

(medium) ¥R E ; HES{EHF0.80LL LFEEE (large) SUEE -

(=) FHETERZ

ARSI 1% 3% AT DL EPISA 202211977 B 57 Ry A% 5 i o ¥ 22
HEFBBEREME » SBIFEME 2 B SUb ~ R MR %
R - R E R E R - Ramirez%E A (2018) 585 » thEg
BEWIW R ZHERE - BT - 8 32 E2HF » UL
% BB BB EEEREE RE - 2372 ERERY
2B o RIAWRSEAN AR T T{E Bl R R AR S e i & R 22 BAHE K - i E B A RE
PR -

AW FHEMFEE M E (homogeneity test) DI AE R EERYEFLZES
ENEAESEBEZENERFEBREEERBERHENESYE  DUKE
B MRS IR E SRR R 2 TS Y o BEAN - ARSI ER H Ol
& BlHiggins® A (2003) $EHZF EE @ & OMEEp < .05 » BFE
WERTTEBER KA B A BRI ERER A RE M - FERH
PERE AR - FIRF A ERE AR A B I B BB 98 T E TR 0%
2£100% » HEUES IR (25%) ~ 1 (50%) K (75%) ZSE %
ERT5%RRATEENTTEBE R BB RiRBRER EEEEYE » if
7% F PR A REA R RS - A AR R R A N AR R TR E -

jm

I3

/

(=) iR 22k

KRIFZFeE: FHRosenthal (1991) HYFail-safe N (fsn) HERTE @ 1£
fsnBEHAIE 1 » BZEZ2DFEKRIRS L+ 10 (MREWFE B EE ) 458
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W HEL B (s 22 S i SR B2 25N K« [A]Fail-safe Nfg I 5 =0 5 2 i 52 & &
2 [N AEgger’s regression testffi i 7515 - HEVETE A EST0(LFERH
MR ZR/N - BIRETEp > OSHUGRMET » B2 R ek o imiZ B Bk Z1IE
ey

(PY) %l ik 3 A

2 Bl BRF 43 AT 5 0 3 R B BRI B~ (6] R 1 st S0 R B A R
BEGEEF AT - HER ZBEEEEAEEENE - B EE SR
( fixed-effect model )

Y=/ +e¢i,ei~N (0, 0i°) (1)

Hrp o el RIEFE RO ZIREH - Gt EREFEERE N - Al
FFEfe BB FE = (random-effect model )

Y= Ri+ei, Bi=pB+ni, ni~N (0, ¢*) ,ei~N (0, i) (2)

AWFFEE A R SR 2 TTE [ 22 K& R E R - THIH B 204 B e
AERAFREEN BT 2REGERE ST ES AT - 1. SekmErEil
FREGETH % - FTEREEG RO - BRHFEEmE o= 5 2. H#fT#E
Bl E (goodness of fit) DUBIZAN ARIE R FTSE] 2 B EZE S AL
fREEEE M - BlTaw’ ~ QRHETE - i Taw BRI MR R & -
REFR THIERERZ 240 » WH9E 2 M EIEEAERY S (between-studies
variance ) ° TawB1QDIANEEp < 05K [F AN ;5 3. 43 Ak =0 EL i = (null
model) HJQEZESE - DIHEH R R H B X E (total variance
in true effects) ; 4. FTEMEHHEAEEREE S (not explained by
model ) ; 5. FERZ Ry R T ] DI = (proportion of total

between-study variance explained by model ) - F[I

R’ analog =n] DIM R i St "R M HE IR E (3)
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Bt~ WEFERE REL G i
— ~ flEl0 B RGP BT ESHS R

AWFFE AT Z T B R B A& B ) 22 A2 25 557,718% » HA B4 4E
P T%275,8594 281,859 » {HEHAYESERIAAN T -

(—) BB Rk 7% 5 2 B B D B 22 i R

SUEERE T - R KT ER AT B - 5520 A BRI TR R A= L U B
SR Z BB ES{E AT &1 B Ry IE Y E HYU-0. 20825 B £90.43 = ESHFI(E R
0.14 - fH#EZ20.003 - EIVEEGRE » 95%FEHEE M K011 ~ 0.17 (K
HEO) ; BEIZ(ERS8.74 (p <.000) - FAERT77{EBIZ KA eI 5 2L
A= B Bk 22 R I BHSCR. - B e PEIESR0.14 - BINEERCRE -
TR B AR WERBRGERAEARE - (HEFEESCRE -

<1
7T 1B 5 53 A A B R ek R ek 22 ORI ROR R (BEBESUR B )
SRR BRMERR R 95% N 95% S ZIE  plE

BEinEEEL  0.14  0.02  0.00 0.11 0.17 874 <.001
HeNEER 0.19  0.02  0.00 0.15 0.22 9.61 <.000
G IEE 0.06 0.03  0.001 0.004 0.13 2.12 <.034
EWEF 0.14  0.03 0.001 0.08 0.20 4.47 <.000

HR - i E BB R = EAKE - e B LT B B = ZES o Ah
(ZNME2Ar7~ ) A B AR B ECER ZESER 25 &0
Be - ARG (E - IR A Ml (S R Rk - A2 778 B 2 RS s e b
A 6018 B 52 5 € i e 1 55 AR BB J JBk 2 S Z ESHH B R 204 > H 9ME
B R 2B A B R R A R ESW A HEARE - A SEEE 24
B BR B R A R ESHIBHE N B4 - SN gk B H - 7748 B R A
TR BE Y 55 20 A BRI B Rk A2 SRESHI LA B 0 B R 25 B ~ PR~ Bl
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RN K PG R - 58 SE B 22 W 55 A BR A it JB IR A= 2 Z ESE i A 24k - T2
EHYES0.15 » BEERRE - il 5 2 E SRR B A R ZESH
= o Mgkt B - SERFINERRE © S I S O(E B 22 19 55 2 A B e TR IR
AR ZESIEHEAR T HHH - EEIREF ~ I - MEEEnRs ~ 1
H o~ Bl ~ Buhloe ~ JEERE S8 5 Y 55 20 A B2 A it Ja ek 72 2
ZES » QI@Z SN SE A - HAJERER B 24 BB R B R = 2ES
FEe REME (-0.20) -

= ANRE MR E SRS - BRI~ SN R RE A & Y 55 2 A ER A
JB 7= B 2 ES& 1%0.19 ~ 0.14 ~ 0.06 » ={EMIFE & EF]p < .000 » p <
000 ~ p < .05 » AR =8 h & 1y 55 20 A B2 At T Rk A= 5 Z ESH HH B AN
[F] - H R B T R R A2 2 2 ES L 20 A B E sy [RI BN B 2R 55 22
A B2 B R R A 5 ESHED = iR SS I S ne A - 55 = {8 Mt B W gk 55 2
FEF BRI BN EREYRE -

() [alETE By H R 25 A

EFRVE R E G E (AR2ATR) - T7E B KAl iR E Ry
2559.09 (p <.000) - {RFELERE 5 AR G 2 55 20 A B it J JE 72 5
ZESERESEN ; HE - HIMERT.03 (HIRT5%LL ERIBIR & R=E
) - FrRFBEZHENE L ERBEERFEEN  EE2RRFBTIX
b~ & st g AFE - SRR ENEERESEEREN ; TR
KT TEEBIZE - PEEESRTIS%ARESERE - K - AiFsesRH
FEASICRIE S - RbAh - 1 = (E B W S Y 5 P h 7 O(E T 2p < 000 -
PEFAEIS TIDLE - IMUEBIR S EREL -
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%2

TR R B2 B B IRk A R L ESH VB PR 2 (BRI )
HHE OfH df plE r

2L it TS I 2559.09 76 .000 97.03
HeNETER 861.38 37 .000 95.71
GV NEE 839.53 23 .000 96.01
EWE R 350.90 14 .000 97.26

AR A A8 S 2051.81 74 .000

H s 52 507.28 2 .000

A ik B 2559.09 76 .000

FEREP A IR AR 2FE (funnel plot) (AE2F7R) AIEE] -
FREUERANES BN AN ERE - BRI B - T — SRR A
Al RTT{E B R Al ReH R 2= - SRR T BB BB R ER L
ESNREZE IR E BEEZRIER o R - DURHEIFE A B S5
T8 HOE— T DB AR B RGE R ZESZ R A=A NET RS
Hi : Fail-safe N = 50.54 > p < .000 > X% H HHRRZE - KECMA 3.0
#8231~ T Number of missing studies that bring p to > alpha | AY#{E R
Fs1,127 - AREAHALI27EER N BEEER A GHEFTTE S 2
BT B RS 7 B 2 55 - HAFail safe-NiGi & 5 25 BB 822 - fiifE
HIAG SRRV IERE B AR E - AN SE B LLEgger’s regression test /75
T E R EUR - H B2 A B0 e i B A2 52 Z ESHU BN PE f-3.082 » 1 {H By
1.066 > df = 75> p = .290 (EEEfE ) - SR AT T{EE] 52 KoL 52 iy
B AR BIECGE R ZESE RN A MR ZE - #8.Z - AU FErrsR AR
775 55 A A B B S Rk A2 R ESE RN AR IR R R B P -
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Funnel Plot of Standard Error by Std diff in means
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Std diff in means

Wil 2 77 1] 52 e 68 v i B9 5 2 A B A o Jek 2 52 2 ES s =[]

T BB oA R B BRI R A R ZEZ
(147 i S B 4

ANHIT T TR B R T 7 7 {18 B 52 R A v A A 55 20 A B R et
72 5 55 2 A B i S SR A2 S ESSU B B M AT IR R B - B2k
BT e 2 R B A B AR B Rk 22 S Z ESHU B B IH - FEATIER PAAN
‘I(‘

.
.

() F LB i 7 ST 53 20 B il R S A B X 15 e B o s 2R

5 BRI 718 I8 5 KRG TR e ) 55 2 A B T Jek 2 B Z ESHUR BRI R
MG - ERERTE REUE G R0 (RN MR ) I - KIS - ofEsl =
797.74 ~ df =1 p = .00 (ANFK3F7R) - HHIEFEEHEEGE - RFRHAL

ML -
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73

8 s G 4 e Ivi) PR

HH 0 df p Tau’
=L 797.74 1 .00

= 1761.38 75 .00 0125
EYEE] 2559.15 76 .00 0146

AN - TEHE AL AR E RS - TEAETHN Taw” = 0125 ~ QB =
1761.38 » df = 75 » p = .00 » (REZEERHYLE & ] DU R 528 4 [
RH o P BT B R A AR 0 W QB Y 72 SR S8 B » 77 (8] [ 52 2 FiT st 52
& (E A EEE RS R - B S B B E R ETaw’ = 0.0146 ~ O =
2559.15 » df=76 » p=.00 » FIE=FEE 1 0.0146 - 0.0125 =0.0011 » {83
A DA R R L& o AL 7 70 22 &k i 8 B2 & ] DA =
23 HIR? analog = 0.0011/0.0146 = 0.075 - 5.2 » B4 gEER G
b7 B B B 2 A B TR R A SR ES 2 R R B B S R 7 .5% o

R4 ZIE K pERM T & - B e BB ol = R Bk
B B ek 7= ELAES B2 28 - SEF(p < L0003 B (R 80550.008 » Hhih 2B
Y EERRERA N B AR RE R ER ZESHIEREEZE -
EHERE - TTEBIZ AR i B2 BER R E RO 7= AR - RS
Jil L 55 2 A B R S R = B 2 ES TR ©

=4

7 18 55 2 U 5 5 T8 PR 2 L B A P SR B Mk 2 SRS (2 152 il 5 e B2
tEE PR AHERR 95%MEm ] MR 95% i LR Z(E plE

ELfL AR R AE L 0.008 0.0003 0.008 0.009  28.24 .000

[aiE 0.108 0.003 0.102 0.114  36.27 .000

(%) #5180 59 A A BA i Sk 7% 58 G B W o B A M 1) 242 T 150 AT 145 T

TRy B SR e iR A2 7 718 [ 52 e RE v W ) 55 2 A B BB B2 7 il 7 S B
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A3 - AR AR T T B SR B 2 R BUR ER E pt E Afe AR RTE
75 B 5B 2 B R B SR A= S HUES o g —{[A] (B P QSR % B 22 A 22 T Y #H 4
E » HARMETHRERNSE - B AIRERERKR - BEHHE
fr R THEIRHE (prediction line) - BZARIETE/S MAMEA LA - R
A B RER TR (R8> 8 7 7 B 52 R A R 1 55 20 B B i A2
K RS2 A R TR R 2 SR AV ES AR » ANDAMT B2k - FHEE ~ 3]
BN B2 AR B B i 22 E 5 10.94 ~ 13,69 ~ 10.497) » B4 452
TR B JEk 2 SR AYES 5 550.33 ~ 0.33520.32 5 i JERd ~ F9H ~ B2
Wi Ay 2 A R R B FE B AR S = HH 18.55 ~ 16.61K17.7653 » HBZL
A R B k2 B AVES A5 5-0.13 ~ -0.14 2-0.14 = mJ 5 - AN ELHE )N
F LR - FERZIEHE NB A R R E B ST

i

Wil3 5520 A B B Rk 7 SR ) 5 2 A B B ek 22 B L EZ R 1R AR

=l

A EER T PAPISA 2022847 71 B 22 52 AR 175 e o2 55 22 A BR A Bt g TRk
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B R B A= R B AR HARRE ] 22 1Y 55 20 A BR A et Ja Jek 7= 5 2 ES HI
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REHABTEEBNMEERE - (BB EERERBREEZ K Rl
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Ko R H 2GR - BE 0 AWFSEIREEIE] » FET7E Bl R B AR
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EFBEE IR 2L B2 EEMRER - R E BB
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o BUARIZRZAN - BEEERE T EARE - RERE - 20Uk~ #
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PR o BRlIL - BRI S (B 2 AR SN iR e B AR B B
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Meta-Analysis of Gender Differences in School
Belongingness: Evidence from PISA 2022
Participating Countries and Economic Data

Fang-Chung Chang*
Abstract

Research Purpose

In recent years, the school experiences of boys and girls have received
considerable attention. However, little research has been conducted on
gendered differences in school belongingness. This study examined these

differences and their impact in mathematics learning achievement.

Research Design/Method/Approach

Data from 77 countries (including Taiwan) were collected from the
Program for International Student Assessment (2022) with 557,718 students,
including 275,859 boys and 281,859 girls. A meta-analysis was conducted.

Research Findings or Conclusions

The meta-analysis showed that the average effect size of boys’ and girls’
school belongingness in 77 countries was .14, which is a small effect size.
Among them, in 60 countries, boys’ school belongingness was significantly
higher than girls; in 9 countries, there was no significant difference
between boys and girls; and in 8 countries, girls’ school belongingness was
significantly higher than boys. Boys in Taiwan had a significantly higher

school belongingness than girls. There were significant differences in school
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belongingness between boys and girls in the Americas, Europe, and the Asia-
Pacific region. The difference in Europe was higher than in the Americas
and Asia-Pacific regions. Meta-regression analysis revealed that the greater
the difference in mathematics learning achievement between boys and girls
across countries, the greater the ES of the difference in school belongingness

between boys and girls.

Research Originality/Value

This study provides a more complete explanation of the effect size of
the difference in school belongingness between male and female students, as

well as the impact of the difference in academic achievement.

Educational Policy Recommendations and Application

A conference on the difference in mathematical learning achievement
between boys and girls will lead to an increase in the differences in school
belongingness between boys and girls. School education should not only
improve the academic performance of students and reduce the gendered
difference in performance but also reduce the difference in the emotional

level of school belongingness between male and female students.

Keywords: meta-analysis, meta-regression analysis, random effects, school

belonging, mathematics learning achievement
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