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ABSTRACT

This study explores the effect size of the association between students' economic,
social and cultural status (ESCS) and mathematics literacy, and the effect size of
national income on the association between students’ ESCS and mathematics literacy.
557,754 samples from 78 countries (including Taiwan) were collected from the Program
for International Student Assessment (2022). The meta-analysis showed that the average
effect size of the association between ESCS and mathematics literacy in 78 countries
was 0.38, which was a low effect size. Among them, the effect size of the association
between ESCS and mathematics literacy in 3 countries was higher than 0.50. The
highest country is Slovak; 64 countries had effect sizes between 0.31 and 0.49, and 11
countries had effect sizes below 0.30. The effect size of Taiwan was 0.41, and the
explained variation is 16.56%. The lowest effect sizes were found in Cambodia and
Uzbekistan, which were 0.09 and 0.14 respectively. The effect sizes for countries in
Europe, America, Asia, and Oceania had significant effects. The Europe, America and
Oceania were higher than those in Asian countries, with Asian countries having the
lowest effect sizes. The higher the national income of country, the larger the effect size
associated with ESCS and mathematics literacy. Representing national income will
increase the effect size of the correlation between students’ ESCS and mathematics
literacy. If schools want to improve students' mathematics literacy, they should pay
attention to students' home learning resources, and the government should improve
national income.
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I3 o AMFTELE AT = AT A PISA 2022 Eikt oAl » HoeEE 5 iE ESCS g
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Fail-safe N fgofil 7705 Z 9T B E 522 > 785840 A Egger’s regression test f&7E /7
% HEIETEARA 0 (ARERIRARVN - FIFEp > .05 &R H HIK
{7 PN S

QULDR: St Faginl

ARUSE L EE 78 (] R AR RSV E R THIAZiE ESCS BAg 2 25 BilHY ES
HAERGM - il oiiee AT © LoeteE EIRERETH 212 » FrA(RE
B F 0 PRHFEEMERRIE Q we - 2JEECEE IR E (goodness of fit) - U4 A& RS
FHEEE R R I DRRREN: - T Tau® » Q A%iatE » Hh Tau* 1 st~ [
R ARER 7GR AZ AN - TR Z A B IERYEE R (between-studies
variance) © Tau? B Q DIREE p < .05 o 3B R 4 (null model) H#Y Q
B (hafaegess B E BB (total variance in true effects) -
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(—) FEHG K 78 (B 2 R 88T A 2 iE ESCS BB ER 2Rl ES

B TEEEG Y BES 1% 1 RITRAIEH » 2XkE ESCS Bl¥ER R B RTINS
PR 7 TR ES (B o H s 1 sRIfZENY 0.09 FHTE = 7afy 0.53 < ES 48 F5{H Ky
0.38 > fE4EZ2 0.01 > 95%(SHAIERT B 0.37 ~ 0.40 (RE& 0) ; BLps 7 H B 42.47 (p
<.000) - ftF 78 {EE R AT RE IR iE ESCS EAf 22 2R BN ES AR -
BLEG VI ES £y 0.38 B ERUER - TR E ESCS BLEEE 2w ES AU
THER » B ERENCRE -

HIO s{E AR - 7€ ESCS BB 2 Bl 2 ES sr4nfifEl 1 s
ZJiE ESCS BB R BRI 2 ES BRI 2R - /2 A m ER R » 78 (%
FECRRGH o E ESCS BEER BBl 2 ES - 7 3 (EEIR R&ARe ES &t
0.50 - 75 64 {lEEZHYZiE ESCS EAREAZERAE 2 ES 1£ 0.31 2 0.49 > [fiiA5 11 (&
525 E ESCS EAEEE 2B BRI 2 ES &)L 0.30 » [fRAH > ZiE ESCS Bi#ER
ZERREAY ES St 0.50 IR R Rirg =5 ~ #E v ~ 28 - BB AENR
£ ESCS HEERZE 2 ipfe st S EAE 25.91% % 27.77% - ZEFFiE /TN ES Ky
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Fo= - MERFEHEREACE - BON ~ 2 ~ 5~ AR Y2 E ESCS Bl
ELZ BN ES £ 5 0.39 ~ 0.40 - 0.35 ~ 0.39 » PU{EH1IEIE & 5] p <.000 > {tF
PO{ESFRE AR E ESCS BLlas 2Bl > ES AUIEURIE > FIREON - SR A
FEMEI AV E ESCS EREER I B 2 ES #l s YoMl -
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78 {22 72 i ESCS HHEEE B BRI ES (PR

+ I };ﬁ Z

=l . i; % 5 950 95% C g

5(‘ = b
= . B TR I

PIRCIEIE S 0.38 01 .00 0.37 0.40 42.47 <.000
[HONEIES 0.39 01 .00 0.39 0.40 169.08 <.000
FEMEIZ 0.40 02 .00 0.39 0.41 101.56 <.000
EEVIIETES 0.35 02 .00 0.34 0.35 105.24 <.000
FRIEIMEIZZ  0.39 01l .00 0.37 0.40 46.66 <.000

(=) FEEM R RERE

FEFRVE MR E TSR 2 fon > 78 {#EZ &R Q {ERy 2155.34 > p
<.000 - % 78 {ElE xR p &8 Ba 2 S22 A ESCS EARUS 2RI 2 ES HEVETME: |
1B 7% 96.43 » =it T5%LL LI = B M - Foor 78 (I F AR S [ EA R
M - EREIR ZMERVER ~ BEBAG YA E > MERELEERESFE - f
DAARBHZCERBEERIHE - ARBHEAE 1P EE ST 5% AR ERE - (EruEhHE
i > B T OAEMEV R E M RE Q [EI2F p < .000 - HARAYELZE p <.000 » ={Eit
EHY 1P {E1E 93.08 DAL (RBH =B RE(L MAEMNIRIERE R A2 EE M-

%2

78 {EEZ 1R [iE ESCS BlEEE 2L Bl 2 ES HI[EIE Mg E (FEIESERE=D)
HH QH df p{HE 12
FTA B 2155.34 77 <.000 96.43
BOME] 22 831.31 39 <.000 95.31
FEMEIZ 202.31 14 <.000 93.08
EEMIIEE 939.12 20 <.000 97.87
KAMEZE 056 1 454 0.00
4P 1973.30 74 <.000

GilhEL 182.04 3 <.000

g 2155.34 77 <.000

JmaHE (funnel plot) #fE 2 - &R AR BN AETE - SRR BN B
i wI R 78 {EEZ AT RE A R » AIRERIE S ESCS BB Z R Bl ~ ES
ANEEEBOLHEEMIER - #— P LARJE ESCS BEEEZ B Rl ES 2 HY
iR/ \=ETE » Fail-safe N =218.57 > p <.000 » {8 HF Rz - CMA 3.0 #%
#% 2 35 Number of missing studies that bring p to > alpha {E &7~ 9,966 - {CFRZE4N A
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9,966 A EIE BRI e Rl 78 FEIR 2 5 E ESCS EAFER I BRI A ES AYGE
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regression test J5iAMREBUR > Z¢E ESCS EARIS 2 BRIl ES - AipER-0.12 0 t
{E 55 0.06 - df=76 - p=.48 (R fwiE ) » A3 78 (BEEIZ R AR AR iE ESCS Eddy
SR ES JA thilfmzE - INIL » 78 5 JE ESCS BUER 2Rl 2 ES )2
CH R HH AR e 22 TR

& 2
78 {5 f SEF AR 2 iE ESCS EAEER 2Rl 2 ES HYJRe~F ]

Funnel Plot of Standard Error by Fisher's Z

0.00

Standard Error

=~ ERATISHISE ESCS BBUE R RN ES HREER
ATFELL 78 (o R SO R RFTS B iE ESCS BLBER 3Rl 2 ES
BT o B RECE T TSR AL Z AR o SREAATT -
(—) BIRFATEHZRNE ESCS BB 2RI ES ZRa w1 irdd R

78 (B0 5% R A T B R FIT -4 50 2 ESCS Bl 2 Bl ES Y4 la
G AERREFTA (RIR S B 0 - BNE4EERE - Qs = 1863~ df =1 p =00 3H
SR - R AT TR T -

%3

e e Au B oy AT A E M E

HH Q df p Tau?
B 18.63 1 <.000 0.007
T 2136.71 76 <.000

ALIED 2155.34 77 <.000
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1E R S M 253 » PR TEAY Tau? = 0.007 ~ Q me =2136.71df=76p=.00 -
(% 78 (B B ey Bkt LI A] DU BB 1 - BEG(E Q = 2155.34 - df
=77>p=.00- 52 - BEIRAGHZE ESCS BB ZRRHIN ES RIEAEEE
BoRAW Z{ERp EWEL BIRATSHZE ESCS MBI R ES 22
ZEF] p <.000> #pR F 0.000 B IEE HEEEEY] WHLE R RATSET5¢E ESCS
EABER R R ES HIERBEREN - TAVEFRE - 78 [HEIR KB ReHYEI R AT
19ATE - ZXiE ESCS BAEERZERAME 2 ES AKX -

4

78 {EE Z BV RT3 ¥ i ESCS BlSER 2 Bl ES 1% i o fhring 22
LS HE EAEER 95% MR 95% [ ZEH pfE
RS 0.00  0.00 0.00 0.00 432  <.000
i 0.39  0.00 0.38 0.40 107.04 <.000

(=) 78 {HEIR AV AT EA R iE ESCS BLEER TRk 2 ES HYZEHAUHIFTY

Ry T T8 (HEIZ R SO RRPTTS ~ KEE ESCS EAREE 2B Rl Z ES
FIRETGE - DARSISSUREE AL Al E A B & B 4N tE] 3 > A2 78 {ElE R AV EY
[RATfs (income) - HEEREE: 78 {EE o BILERAGHZE ESCS EABER 2B BiltAY
ES (Fisher'Z) - H{HERE A —(HEIBRFZ S EZEFHEIE - BANME
ES & AR BCRERK - B P& K7 NER (prediction line ) » FEHIRHRIE/
NG B FREERER R IEE - e 78 (EE R KRR RATR RS
ZJiE ESCS BABERZE R ES 2K -

& 3
[ ESFTS 5 i ESCS EHEER 2 Bl 2 ES HUIR SR

Regression of INCOME on Fisher's Z
0.60

054 - \ U QQ

0.48 - NG O O Q
LY AARED
042 - ISR A
™ o036 A Q
—w ’ ]
E 0.30
(2]
S on ®
0.18 -
012 - OO
0.06
0.00 -
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ZFREREEB L EAT 25.91% % 27.77% - ELEER A BB PRI - EEUR > FHHEF
2L RERBEE R H MMV E R ERREEEEE - 2EEEHEN
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BRSO EE 2B Bl 2 ES 1F 0.20 DU » Hrp U ZEER A= A 52 it ESCS BABER 2= FA
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WIS L E AR G St T e M e sh— 20 -

AWFFRAEFEET > WO ~ EM ~ 50N ~ RN Z A FRE ESCS BIHEEZ
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M= 1

78 {5 BAAR P pE ER A () 5 i ESCS B B2 B iy ik BRI A SR &

EiE R EMERR 5% TR 5% LR Z{EH  p ks R
g =5 0.53 0.01 0.50 0.55 3239 .00 27.77
v 0.52 0.01 0.50 0.54 4112 .00 26.73
2RI 0.51 0.01 0.49 0.53 39.25 .00 25.91
e jend 0.49 0.01 0.46 0.51 3355 .00 2391
&) 5 F] 0.49 0.01 0.46 0.51 3408 .00 23.62
PR 0.49 0.01 0.46 0.51 33.68 .00 2352
RAIA R 0.47 0.01 0.44 0.50 26.97 .00 22.09
=l 0.47 0.02 0.44 0.50 2548 .00 22.09
DLaFhnA)  0.47 0.01 0.44 0.50 27.27 .00 22.09
PrI AR AE 0.47 0.01 0.44 0.49 32.66 .00 22.00
EEE 0.47 0.03 0.41 0.52 1449 .00 22.00
EHmtbas 0.46 0.02 0.43 0.49 2538 .00 21.34
LY it 0.46 0.01 0.43 0.48 3149 .00 21.07
i 0.46 0.02 0.42 0.49 24.02 .00 20.70
ISHES 0.45 0.02 0.42 0.48 2561 .00 20.16
A 0.45 0.01 0.42 0.47 3248 .00 19.89
P 0.44 0.02 0.40 0.48 1958 .00 19.62
Hrhsz 0.44 0.01 0.42 0.46 3479 .00 19.62
BE T 0.44 0.01 0.42 0.47 29.15 .00 19.45
bt 0.44 0.01 0.41 0.46 27.04 .00 19.10
ey 0.44 0.01 0.41 0.46 26.56 .00 19.01
i 0.44 0.01 0.41 0.46 26.80 .00 19.01
RVALEET) 0.43 0.01 0.41 0.46 31.03 .00 1884
FERR 25 FL 0.42 0.01 0.40 0.45 26.33 .00 17.98
R e 0.42 0.01 0.40 0.45 29.17 .00 17.72
&= 0.42 0.01 0.39 0.44 26.30 .00 17.39
LS 0.41 0.01 0.38 0.44 2531 .00 16.89
e fR ELZ% 0.41 0.02 0.38 0.44 2292 .00 16.89
g8 0.41 0.01 0.38 0.43 29.29 .00 16.56
Wrng4Efess 041 0.01 0.38 0.43 28.49 .00 16.56
BRI 0.41 0.01 0.38 0.43 26.47 .00 16.48
R HTHE 0.40 0.02 0.37 0.43 23.06 .00 16.24
FEH 0.40 0.02 0.37 0.43 2362 .00 16.08

SEAELRPE O 0.40 0.01 0.37 0.42 2740 .00 15.84
4 PE T 0.40 0.02 0.37 0.43 2352 .00 15.76
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M= 1

78 1l Bk 5% B 4K R Bl B A Y 52 i ESCS il B2 22 iy i R (1 SR & (4)
FHE 0.39 0.01 0.37 0.42 2493 .00 1544
BN 0.38 0.01 0.37 0.40 4030 .00 14.75
ZEHEIFAT  0.38 0.01 0.36 0.40 4263 .00 14.44
25Tl 0.38 0.01 0.36 0.40 32.82 .00 14.36
B L 0.38 0.01 0.35 0.40 26.31 .00 14.21
SEVHEF 0.38 0.02 0.34 0.41 20.08 .00 14.14
Z/bjess 0.37 0.01 0.35 0.40 26.34 .00 1391
PEHEEF 0.37 0.01 0.36 0.38 56.34 .00 13.76
THHE 0.37 0.01 0.35 0.39 2706 .00 13.69
A 0.37 0.01 0.35 0.39 27.90 .00 13.62
[ 0.37 0.01 0.35 0.39 3444 00 13.62
FAH] 0.37 0.01 0.35 0.39 3310 .00 13.40
HA 0.37 0.01 0.34 0.39 27.65 .00 13.32
il 0.36 0.02 0.33 0.39 21.81 .00 13.18
Frit4Enn 0.36 0.02 0.33 0.39 2135 .00 13.03
fildEa] 0.36 0.01 0.34 0.39 2508 .00 13.03
A 0.36 0.01 0.33 0.38 2477 .00 12.89
JIH L 0.36 0.02 0.32 0.39 17.47 00 12.67
SFFNEE 035 0.02 0.32 0.39 19.49 .00 1253
FEM 4 0.35 0.01 0.32 0.38 2163 .00 1253
B 0.35 0.02 0.31 0.38 16.40 .00 12.04
FEm 0.35 0.03 0.29 0.40 11.93 .00 11.90
167 o] 0.34 0.02 0.31 0.37 20.89 .00 11.83
I o 0.34 0.03 0.29 0.39 1193 .00 11.42
JIIEWN 0.34 0.01 0.32 0.35 39.74 .00 11.36
iz 0.34 0.01 0.31 0.36 23.44 .00 11.36
IKE 0.32 0.02 0.28 0.36 1392 .00 1043
WSt LIpis| 0.32 0.02 0.28 0.35 17.43 .00 10.11
& A 0.31 0.02 0.27 0.35 15.36 .00 9.67
EHIE 0.30 0.01 0.28 0.32 28.15 .00 9.24
R 0.30 0.02 0.26 0.34 13.61 .00 9.12
SENA(8) NN O R0 0.01 0.28 0.32 2954 .00 8.88
f"%ﬂtﬁﬁiﬁe 0.29 0.02 0.25 0.33 1431 .00 8.58
= 0.29 0.02 0.25 0.32 13.94 .00 824
oo ZEFEIR 0.28 0.02 0.24 0.33 12.22 .00 8.07
EE S 0.27 0.02 0.24 0.30 16.76 .00  7.08
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M= 1

78 [l B 5 BAAR  pE R A () 52 i ESCS BB 2 B3 i ik B AR & (48)
JEEREE 0.26 0.01 0.23 0.29 1651 .00 6.66
BHEX 0.26 0.02 0.22 0.29 1228 .00 6.55
AP 0.24 0.02 0.21 0.27 1356 .00 5.71
I EEEeE 0.23 0.02 0.19 0.27 994 .00 5.29
JEES & B 0.22 0.02 0.17 0.26 961 .00 471
ISP 0.14 0.02 0.09 0.18 619 .00 1.88
R 0.09 0.02 0.05 0.12 448 00 0.76
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