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Using TIMSS Data to Investigate Rural-
Urban Differences of Taiwanese Eighth
Graders’ Mathematics Achievement from
2003 to 2011

Che-Di Lee
Abstract

This study explored Taiwanese eighth graders’ mathematics achievement
differences between town and urban areas and between rural and urban areas based
on the data of TIMSS 2003 to 2011. Using recentered influence function regressions,
the study has found that there were significant widening differences between the
achievement of town students’ and that of urban students from 2007 to 2011 due to the
improvement of urban students’ achievement. In 2011, the achievement of low ranking
urban students with low home-education-resources have improved and the left tail of
their distribution was shortened; the achievement of middle and high ranking urban
students with high home-education-resources have improved and their distribution
was stretched to the right. In 2011, comparing with urban students, town and rural
students fall behind academically for 0.45 and 0.57 standard deviation on average,
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half of which was caused by the town-urban and rural-urban differences of home-
education-resources. Using the intermediate international benchmark of TIMSS as the
basic achievement line, in 2011, the lagging student ratios of urban, town, and rural
were 5%, 13%, and 16%. For the students with insufficient home-education-resources,
the town-urban and rural-urban differences in the lagging student ratio were worse.
For urban, town, and rural area, the lagging students’ achievement gaps from the basic
achievement line had no significant differences.

Keywords: rural-urban gap, junior high school, mathematics achievement
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Eg=psya
2003 2007 2011
FAEE gk 1S3 EFN SE:E3 LEZN S:E3
X BHAE (%) XAy BHLE (%) XJAv BHLEE (%)
i 1,308 26 (3.8) 857 21 (3.4) 1,099 20 (2.8)
WEH 2,935 53 (3.9) 2,453 61 (4.1) 3,071 63 (3.7)
BN 1,134 21 (3.1) 729 18 (3.0) 871 17 (2.8)

() ARFAIRER -

R (2015) (ERFERALFTE T RAOR ARSI I AE - B2 9eis N A LA
FZEWFEEIR "IN ,  BMEETER T TIRION  NEEEEERHE
R o (HIRBZOR Mt 2Bk - & CAB0E L ) BERERH (AHE
1.5EAISE 2 M) 2 B Rk 22 FE1F 20034120116 2 5 53 71 F53347 115847 » {H A
CI{ES #1108 Z [ERY/INBEETE 20034 » B2 4R BB Bk & LRSI =357 » 7£2011
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AR T 1155 - BIE - B PEE e AL o ANIFFERF R T TE /3 R = JE
AT - FREIR @A R ( ACI50E5 DA ) FISEERIAH -
(=) REHKFER

ARH5EZ HERBIFERFREREITIMSSAHE © TIMSS 2011 FIHER & R
KRR E BB KYE ~ 2 -~ fEESEGAE A B M rER (Martin & Mullis,
2013) ° HH - AREE/KENZHEEZ ANEANSULERFER - TR
V)R S EARRIFERS - FHINHERE NI 22 sl it A BRYE 28 - Rt —
JETIMSSE RHEE 2L T th— 23 IEA &R - (HEHREEHER - FHLVETEEE
HRETENE A FEIE » KL TIMSSA &5 & KL a2 s TE A BB A 5 T Lk - Ryl
PLRIRE - AR TIMSSH B IS mry L FIEE - #ZETIMSSHir# 2 (Martin
& Mullis, 2013) - EH A EFEH (Item Response Theory, IRT ) &2 bl -
BEAGISEER - FEL.2 EREBTIMSS 20072 4 HERA - H 8% & 55 » 12
HEFZERTE fl - ARWPFREATETTHIHERE R T BERTIMSS 20118 & RHE Fri it 2
HEREIESEHEFEEL - W EAHRRE .95 -

TEAETTHERE RN » AW 400 IE - SEAETIMSS 2011091F i - £RH
s B2 EIRTE A A (EETHER (Martin & Mullis, 2013) - #5/2003%
2011 4F 28 = JHINITHER . Z S 5L » [F]— A HERAR L - #RHTHY S
HER = » WEER L » EAFAAR - (1R W A B R 22 52 - 7R 2003%]20114F
i+ EEE A S IHERAY Z{E4T/20.6 -

(=) BURBE M
TETIMSS A ERE RS » IO 2R ER A EFR R EER RS EE
(plausible value ) ° {7224 HY B B L R AR S EH B RE AR R B AU RE YR S FE

FIFHIRT =2 8 AU ARG 212 (Foy & Olson, 2009) - &% B2 EITIMSSH 2
HIPUAE R R AR B [E B 1 TORE B S RE - TR ER A IR R 20088 » F A it I
MEIR - A2 A OIS ERIGRE - TIMSS 20033%5T T 12f@&E A » TIMSS
2007 522011 HIJZ% 51 7 1478 REZ (Martin & Mullis, 2013; Olson et al., 2008) - £
A (EMEE — MREANGRE - HRENEEEFEEVEHE  HlEREIEE
K R E— A8 4 2 B2 gk R (it T (B E(E DL 2 B R 22 -
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*4
FEABEIREN EE
18 #1g REIERINA Z 25!
IRGe3 VN L EZ N 5% (FE1)
2 IRFHEELHERK 2 2EW (BB
JMRFHELHERIRE? 2% (J2/75) 2007 ~ 2011
4 RE MBS HEEHERDLRE - i - 25%Hh (B/%)
BT 7
5. FF R L HEEHENSZEE 2%EW (B/F) 2011
6. IFE BT HEE AR NE - B 2FEHK (B2/5)
e~ PR 2
1. IRREELEEEARRINZEE 2% (B/F) 2011
8. IR MR A MRS 2 2% (&%) 2003
9. IRE ML EIRE AR ER 2 2% (2/7) 2003~ 2007
10. SRR = B2 AR Ry fn] 2 5%k (5%2)
11 (1)0-10; (2) 11-25; (3) 26-100: (4) 101-200: (5) #8i®200 °

2. (1) A LdE B EERBENEX

(2) A+EX: (3) s+ RomE

2 (4) AER=2FE; (5) RERXRIGEEEL (FHZZAMELLA
Z A BN 0 B TIMSS 20112 HERFF A7 #5A 438 5] B L B R % 1 K
% BB BEBRER R AR LSRR BN A B RS

—HEAWE AERA LB ERRBEREEEOE) -

=5

TIMSS 2003Z 20115 & — $F#AZB4 XEH B &5 FHE R IZEZE
i a8 THEE

FERY 2003 2007 2011 2003 2007 2011

#i 5.1 (0.07) 5.4 (0.07) 5.4 (0.05)
$E 4.9 (0.06) 5.0 (0.05) 5.0 (0.03)
40Kt 4.6 (0.09) 4.6 (0.09) 4.8 (0.07)
%% 4.9 (0.04) 50 (0.05) 5.0 (0.02)

[

0.99 (0.03) 0.91 (0.03) 0.80 (0.02)
0.96 (0.02) 0.98 (0.02) 0.80 (0.01)
1.05 (0.04) 0.98 (0.04) 0.77 (0.03)
1.00 (0.01) 1.00 (0.02) 0.82 (0.01)

() AEFAIRER -

TIMSSH) H B2 177 B 25 B 2 BRAZ RN 2 22 - [A] b i ok YH B Yo 25 1) N 5
E SR EE A ERTE M % 21AY (Mullis, Martin, Ruddock, O’Sullivan, &
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Preuschoff, 2009) - FHAEBIRIERIZAN[E - KIELTIMSSH T " IR ELERAZ 2 L
oM, o DLEBEBEEREWE SR ERIEE - HTIMSS 2003%£2011 @ £
JUE AR B AR 25 3R 9 5299% ~ 100%41192% ( Mullis, Martin, & Foy, 2008;
Mullis et al., 2012; Mullis, Martin, Gonzalez, & Chrostowski, 2004 ) -

= BHO

(— ) /mEFeERZETHET
Ry UERERI(G T REREIEE - TERMET IS - A6 FHTIMSSE R Fr i fiEAY
F 2R84 | (total student weight) (Foy & Olson, 2009) - ZERAREEZE
HystR R (G E T - RUE R TIMSSER —REER 73 v SR il - 60 (60 P i BEL B A el
BREMEET A - AAZEERA T JJYJEEMESE  (jackknife repeated replication )
(Rust & Rao, 1996 ) - PRIHERGRAESN » 32 75 A1 BER Bk B 7 mH H LA 2R A
TSR 7= T REB R IEMERIIERR 253 HE (Wu, 2005) - JJYJEEHEER]
FIA B EES R &R =R FERTIMSSHIE i F it (Gonzalez & Miles,
2001) -
(=) NHE B ERIFEERITAT
KRR SE B E R R ORI & » DUBR RS (IFMERE ) {E R Rt BB
ERIER - DB ERERIEF O B Z R - (B
FAERATHOA ~ R~ B2 R F 2 AU (distributional effect) [ IRV
#I &% - Khandker + KoolwaliSamad (2009 ) fEfHFERITHIMREY (&R ET
fff)  (Handbook on Impact Evaluation: Quantitative Methods and Practices ) Hit %
AU AL R EHE BER T E I DA B RS B2 - 15 2T R T -
KtFeiRia e NEULAERIBEFREE - Dl RErHEH22HK6 -
Ry TEVEHIHERAUGRF T T B 28 A EE et ERMAIER - K
WFZEERFFirpoSE A (2009) # R HARIRIFEE AT o EHEEES G20

y =hy + bx

A HFby@x = Offf » yHYHHEE(E - that 2 FIEL - RIFEER AT EATR L 2 1 E]
—fEEHRIF(y; T,; PRy > (S ERHZEM R R Z o AfEt &
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R R ] DAF FAHTE s R 5 72 2R S & 5 1B Dby, (Alejo et al., 2014; Porter,
2015) -

RIF(y; T,; F) = by, + b,, X

DU B F] - HRIFFLERIF(Y; Tz F) = (y - p)? » PHuE S F2
ZFE RS © RIF(y; T F)AYHISE (E it %8 B ¥ c” - Essama-NssahiLambert
(2011) ERFHE FHIIRIFE N - AMF7EATEH e & & = ES EARIFAIZR6MT
o RIFEER B {552 FPorter (2015) -

TR T & e T BRI 22 5215 - IR AT IE E 2 2 SRR A = (| - i B
Fr i OB 2 S S B R T TR 22 52 - DURHOA BEET T A 22 52 - R DA i fe 22
HEER] » AR T SRR MR A s | W] #8387 —— Town (3H ) FIRural (4
R o EHEEEIER R Eb Ao s BB MG T EEEEAE i R 52 - DU
AT R 2= RAYEETHE -

RIF(Math; T,) = by, + by, « Town + by, « Rural

<6
KHFTETEH < 7 a2 REFECRIF
PRI E RIF

SEH# ”F:jxf(x)dx RIF(y;T,;F)=y
sy o2 =J-(X—y)2 f (x)dx RIF(Y; T 2 F) = (y - w)?

Yy <
PANIA 4 vy =F(p) RIF(y; Ty; F)=vp NURESELL)

s

i A B H = fooox RIF(y: Ty F) =1y < 2}
it 1= [ 23 fag (00K RIF(Y: Ty ) =2y

AHHR IR ¢ %32 g “Influence Functions for Distributional Statistics,” by B. Essama-Nssah and
P. J. Lambert, 2011, retrieved from http://ideas.repec.org/p/ing/inqwps/ecineq2011-
236.html
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(=) $EHHERZRIFIEER
EVEHIHERAYIBIUT » et & A sl 2 SATRIFRES HR2 0T

RIF(Math; T,) = by, + by, * Town + by, * Rural + by, + (HER — HER)
+ Brapier, * Town ¢ (HER - HER) + bgyyier, + Rural « (HER — HER))

£ B > HEOED, B EHER = HERES - #TH . ZMETEMEEHE © by, Albg,
53 RIEHER = HER\IF » #ETEARYIREEES i 7= S AU E i 22 S A « KA |
AHERIMZ K AR EUZDrer), » PreneraFIDrxrers © Brer e HERIG I —{& BE L A0
T2 EAE#E &R o broper o fIbrener JEHERRIESEFIEIA HUAZ EAEFTE 5 #5
et FEEENRE - ARG SRS i s 70 i i 2= S g AHERN
[E A TR E

Bt~ WEFER R LS

— \ BB

Ages TEEREEEEAT ) DL T A R B S B L (EREER
FEE - IRIER TR P B K R 10/ e 2 B SRR A B Y
AEEIRSEES T 2= BEAE = B 440 BI20.18 ~ 0.15 - 0.45(FfZxe - k42
53 BI42£0.39 ~ 0.52 ~ 0.57{FfEnE =

FIFZEBUE (2015) FrERftAy& R} - AIHE(L{E2001 8T g itE (g T 2]k
Boloy ~ TEIL—M 1 TEHL ) ) EEREAERTEPSEER UM & R HIE
M 0.68{F L HEZE » TE2003 44 & b s JLAE AR B2 AR U TEPS B2 Bl st /= R A SE 3
0.6 1MEIEHER: (RFR8) o [kl S AT BN A SAS RO i P B B2 Bk 72 R 2 R R
EIEAR B TIMSS 2003R9F0 & 455 - BEARE e AT Ay E 73 ~ 2L
FERRCRI HH AR 3 0 ] e R R S 22 BRI A TS SR ANIE] - (H Bt SR ELs mT e
2 R B TEPSHY R REHE & AH B (KA B - XARIB R 2 &R » AT HEHFE20017]
20034 [ 5] H B2 A= 4 B2 B 2 1) — A 3 40 B 0. 36 EIASLHE 22 o $40L - RSB sELih
524 TEPSERER Bk ¥4 PR BT & MU 2 AR 1. 7 B 1L O RS & - FHATIMSS2

by
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B9 - SERIEE B E R Y ED & ) LI - TIMSSIRTEPSTE & #f
% R HEES - FCHEEF FHTEPSE B HE(S TIMSS B 5k il g 1 HY— 4
B o (Ot R B R R e P T S A R T TIM S S B 22 B ek
O BEFE R R

TEHEHI THERS: » EaR/2WEHE i RGN #0 i - TR R A BB AR
FZEPETE2003/120074F BP M BHE 22 L (R3RT7) 5 B F/R{E20074F DARTIBHR ] 2 22
R ZETE E 7 HERFZZE « BT 20114F » SEHANH R FIERA &L ri i /AR B 22
LI B BT FAIREZ /K E -

RIBRTHTR - PEFRHERE R 22 RV B1% - 1E20074F - WEHEE A gt =
B MR A3y » Nl » FERARERZEKYE - 7£20074 - SR &R
RER A REE 1657 » (5 R ER T2 EERY27% (= 16/59) 5 RESRHERAR AL
HERR - B R IEHERAIZR G RLHY - 7E20114F » JEHERAIZ BHSHAR i pe it 7=
PERERRR57% (= 27/47) - SHESRED T RO = FERY E I R51% (= 31/61) -
FHIEE AT R - 620072820114 - JEHERKIZ $ = B 2= IR BN K T -

TEHERRHERIYSSEE 2 1% - 1£2007ZE20114F » SEEER A Rt 22 BE A 5 et
bR3057 (FRERT) - MR ACEEE/KE (1=3.13) - [ - HERRSHIED
Mg - {E2007 2011 2 [ - SEEEER R 1E 60157 f562977 » 2877 1Y
b (RFR7) - LML TR EBEER TE RS E 2T bR - BER LR E
PEBis - B2AERIHERZMHEIRY - HERFLAS & 258 Bl T 224 et OB Y AL » [k
i R EHERZ NI ZE R © ARG » 1E2007 22 2011 -3t E AT i T Rk 22 8
HIREE L » T ELRIFHERRIZ AN R4 e g R -

RIZTIMSSE K} - HEHIHERIYRZEEMR » = (2015) FRHIEE /AL
B2 R 2003 F 2007 4F A B E A sl 2 72 B S a2 - 1¢2007 £ 20114F
B RA RS - A REATFEE EZe - e H R T B  SHR E R
P pHy - A TR B P fE 3 R A B REAY - A 5253 o =38 - DL20114F
Ryl - HAFFEHE AR AT EE N R B B o2 A R A2 52 - (B E R A B gE
MR EEEERE (RERT) - MIFNE A AR -
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