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4,0015C0L I 2,569 154 55 5.9 2,514 16.0
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2F3 /NI (R &3/ NS 3214 193 126  13.6 3,088  19.6
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=3 pERSNEE - ES4ERNFREINOHREIOTGR
fRIEHIEE (V= 927) vs. —f&HEE (V= 15,716)

L Coef. Std.Err Z P>1Z [95% Conf. interval]

PRI

LHE(2H)

HE 025 073 0.34 730 [-.118, .168]
R HAS DR/ 27 2R

#LHE2IN(5)

KEN4/ N (R 24/N1) =274 .097 -2.83 .005 [-.464, -.084]

AF8 /NI (R Er8/)N\i) =374 110 -3.38 .001 [-.591, -.157]

8F 12/ NI (R & 12/)N1%) -518 148 -3.50 .000 [-.809, -.228]

127N D -748 187 -3.98 .000 [-1.116, -.379]
RSB EAE TR REE/AEL

KHEEZH)

B -233 159 -1.46 143 [-.546, .079]

1B -.268 147 -1.82 068 [-.558,.020]

e H -522 140 373 .000 [-.797, -.248]
HOHEHZE

HEESH)

S R -.026 173 -0.15 879 [-.367, 314]

BRL TR RH AR -014 172 -0.08 933 [-.351,.322]

— e -219 176 -1.25 213 [-.564, .125]

WS -.187 182 -1.03 303 [-.544, .169]

VTR R -113 172 -0.66 510 [-.451, .224]
RIEEE HEA

RERET(ZH)

2ETE~SE TR -359 .098 -3.65 .000 [-.552, -.166]

SEETL~10E T T -.956 123 =777 .000 [-1.197,-.715]

108 TE~ 158 T T -1.430 265 -5.40 .000 [-1.949, -.910]

1585 ~2085 T DL R -1.205 403 -2.99 .003 [-1.996, -.414]

208 Ll E 2.673 1.012 -2.64 .008 [-4.657, -.689]
LRERAEIRE

=N )]

=l -172 078 221 027 [-.326,-.019]

R - iR e R A -971 165 -5.87 .000 [-1.296, -.647]

e -1.611 332 -4.85 .000 [-2.263, -.959]

72T -1.578 597 -2.64 .008 [-2.749, -.407]
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(RAEHIE (N = 927) vs. —fEHIIE (N = 15,716)

FEHEPR Coef. Std.Err P>|Z [95% Conf. interval]
RERE(SE)
1,0007CLA R .008 219 0.04 969 [-.421, 438]
1,001 ~ 2,0007C 183 110 1.65 .098 [-.034, .400]
2,001 ~ 3,0007T: -.160 115 -1.38 167 [-.386, .066]
3,001 ~4,0007T -.507 143 3.53 .000 [-.788, -.225]
4001504 -591 158 -3.74 .000 [-.901, -.281]
— AR B B G I R
RENUNFH(S5)
1E3 /NI (R 223/ 1NE) 199 298 0.67 505 [-.386, .784]
3F5 /NI (& 57N -363 297 -0.122 222 [-.946, .219]
ST 7/ (& 7/ NES) -1.969 320 -6.15 .000 [-2.598, -1.341]
TEN9/ N (R 29/ \i%) -.535 301 -1.78 075 [-1.125, .054]
AN -.602 300 -2.01 045 [-1.191,-.013]
e R
HIRAE(SS)
KETHE) -.830 .089 -9.25 .000 [-1.006, -.654]
DS -1.350 098 -13.67 .000 [-1.543,-1.156]
2GR -1.987 283 -7.00 .000 [-2.543, -1.431]
—H ERRR R
BH FEMERE(S)
KE1/ N -.099 190 -0.52 603 [-.473, 275]
TEI2/ NI OR &2/ N8 411 121 3.38 .001 [.172, .649]
253/ NI (R &3/ M) -.070 129 -0.54 589 [-.323, .183]
3FNA/ NG (247N 691 113 6.09 .000 [.469, .913]
4/ NEFLL B 439 120 3.64 .000 [.202, .675]
o 134 368 0.37 714 [-.586, .856]
Log likelihood -2,962.713
LR o’ (40) 1,229.92
Prob > chi2 .000
Pseudo R? 171
BRI © AW ATES R o
T4 BARHIRRBRTRER
— gm% i RO SRR ﬁ
Fit ¥4 7 (unmatched) 119 052 92.5 33.98  .000
MR8 fit#$1% (matched) 119 119 0.0 100.0 0.00  1.00
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565

FEEPERTEEEAEIWN)

REE RO PEPELER
IR VI B AR (ATT)
(R SEER S, it BW = 0.06) 927 15,716 545
RS T
HFEA[E % (various trimming)
2% (FkR18{fEA) 909 15,716 528
5% (AIRA6{EBEA) 881 15,716 501
10% (F21[EEAS) 835 15,716 438
K FEH 5 (bandwidth specifications)
(bandwidth) BW = 0.01 927 15,716 538
(bandwidth) BW = 0.05 927 15,716 549
(bandwidth) BW = 0.80 927 15,716 555
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2009 ; FREERT - 2007 5 FHESE 0 2010) - A
BHF2 45 SEINRT G RO 8 o i 2 0 [ 2 A i 2
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SIS o I BhDU R 2 I B A8 R 2R
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B - 4L, C. Zhang#iSheu (2013)H5E
#H - RMERERSBERENZES
31% » FEIEIGHEH - RERELESEHE
BRI R B R 29% -

FA - FEE TR B R AT 2 45 5
HUR » B A RB G RIR - 281 ¥R
B B3 55 5 (20 14)HE— 25 47 AT 451+ TR
97 P g 3 S il Sy BHEE > DA20114ETIMSS
2 VU4 B )\ AR 4 B B B ER R B 7 St 72
RIS 2Ry » R BRI 2R
Fy1.445(36.89) vs. 26.871 ) JUF4RIER
P 720 B 1.86%(65.0%) vs. 36.357) © 2011
FZIUHERET - Name B2 SRR
SPEGEE - UAEARE AR EY 15,000 A
PUT & 2 R i S Bl g W Ay R B A2 R
(Martin, Mullis, Foy, & Stanco, 2012; Mullis,
Martin, Foy, & Arora, 2012) » HAFZe45EBIA
WRFE a4 at =~ 4ham — 2L o I ER AR
Wtge R - RIATE S DA 28 2 (1= o i
HEERERE R EM A&k - A
1S A D HTEE R -

AT IE I ) 73 B e B AR (R AR 2R (R
AR BB IR(RIR 2 1% - ELEIEH TR e
(&l AS BUER R I 2 frl » HLERAG VI R BASUR
EATT R I8 - BUnRiEihE 2 F Rk
RE 7 B — 5 st [ B2 AR N R EH B 2 72 52 - R
DA 71 73 BOEC A o A & SR AV 35 B - BB AT

2017/2/3 147 10:46:51 (




bt SR A BRI 2 22 S 567

Wrgess R E 2 > (ER AR S B
BB DR G - [FRF AT ST
FEbER A B [0l e 2 EEES » DA IR 7 8
FCHAZ e RAE » IR AHIFELATEPS
BER M RE I ER T BOETT o > A E B
A LAEEAER T 8 73 B > HUE AE R A AEA [H]
ROERZT - (REEE P EBEREE
AR AR B2 F B SR RS AE 0 R 3R AN (R
—feH R A - L RN R
[ AR A T B S S IR I B R 5

&r &5 o AWTEIR T LT T R B S
ZHEBk

B FEAEBRET {2 o 1 B — et L ]
L2 BBEREGEELPZENER > UNEHE
T AT A [ o B A T (AR B =
SR AR - FHE R TR R — B KT

CAEEFRAE T - (SRBEERPRR Y 2R
B o BLELBIERTFE i S AR B s R
[ - ] RE RIS EHE EIRAT A PRSI e
MU RFELZEERERNER - FEFE
ifgf: -

AR U — (B RS E bt s Hvakat -
P EELASETT B R e akat - R0t T —(EEFah
EERF BRI > B ARAFELL
BRUEERETIN 2B TE -

Bi& - AWTIEHESIREGE - A LU T
FebRH -

A5 LA 1) 73 BOBC 3 04 HE 1T DR R 4
i > FLONE R A A G B DRI BEAS - It
Ah o AR ERETEPS B o 2 RETA S A -
HWVETHR E A LU B e BEIHE R - /&
BRI A - H R AT IR -

253k
I ERE - BWEHI(2007) - EEREESEREIIFBERBR 2 LG - HEER

£ 36 0 25-46

2. MAA#i(2007) - SEAGEAIREEMIN R 2R ~ VR NEA BRI EE - SEHE

Tt E T - 7(1) » 29-67 -

3. R ~ =HRGEQOLD) - [FUEREE - RIE

B E S TP A SR SR MIBAR - BE R

DI - ETEBMEERT] - 56(1) > 193-226 -

4. FFEFEQ010) - fFE SRR RBRBEEER BT E - R L5

TEREBZEW AT > 210 -

» BILE

5. ZFHFEQO1) « Liim T RBERE AL E R « DITEPSERIIT AP - B

R HATI > 56(2) > 107-135 -

6. MEHE(2007) - DLEERE SRR A BRSNS - (BEHBEIRHE G - HEZT) > 29>

103-127
7. &S -

BH%5(2007) « FEERZE ~ RN E B A BT &
HoTHT - EMRETI > 53(4) > 107-144 -

P T &R AR

8. MREER - FHE(2009)  JFIEIRETE ~ i E 20 BLERSE AR RN 2 e —— DA BRI Y
TR R BRBEMERZET > 173) > 41-81 ¢

W FHEREE 21124(S)-05 BIHC.indd 567

2017/2/3 147 10:46:51 (




568 B EESC TSR AiiFE OHEIE

9. RIS E(2006) o FAERR LR ZIRET——DLEIETETIMSS 20034E0T6 A Fffl - FRF2ER
HEST) > 93) > 151-179 -

10. 5RI75E(2011a) - EBHERMEMBEFIE © F—IK(2001) ~ B ((2003)  BE=K
(2005) ~ FEILFQR007)EXRMERFM [ AHRFERREFHE ] - FIAKEFHETEH
UL A ST E R E (B - BHEM]) - EHE  20164F£7H11H - e H
https://srda.sinica.edu.tw/group/scipgfdown/11

11. 5RIFEE(2011b) - FEHERPEMBHE | ERMERFM [2011.12.0158 ] ~ E—K
(200 ERLERIE o b EE S EE T O E T E R E B - B
BEAr) o EwEHHE 1 20164E7H11H - fEhttps:/srda.sinica.edu.tw/group/scipgfdown/11

12. 52 (2010) - S EASNFENERIAERE K EERENZE - HEEDIEM
% > 33(3) > 77-105 -

13 FERY) - SEEQO14) - | IERI R K BB B - AERBRRET -
59(1) > 69-100 -

14. PR ~ T05((2011) - EHPREIRHHE RIS /B L84 © WisconsinfE AYHTIE(H - BF B
ZREEF > 57(1) > 101-135 ©

15. BREgH ~ FREE(2013) - DITIMSSE R 5 S EUEBEEK =8/ FREA R
it R o BRI TRERT - 58(3) > 153-186 -

16. BFUSRE ~ HLEF(2011) - FERMEER AT BV © RE/ 598595 - 8
BIDIREATR > 43(S) » 205-225 -

17. BREEER ~ $HRHEE - M - BRULHE - TE5250(2005) - B RR/DNEZET & B AGRET B S35
Akl Zb5e - BEBH > 250 25-50

18. HRKEE ~ JFEREE - BREEEE(2014) - [EN A BT AIGISERFT TEP SRR 5 F B2 A R FH. -
EFN > 61(1) 0 9-20 -

19. T=HIE(2015) - E2AE B RIAAYIANE R - EMTRET] » 61(4) » 33-61 -

20. EHE((2009) - B ARG ERE R EERAE BRI R — L —FE PR &
IRREHYEERE Ryl - FRAZEAEBFT > 12(4) > 31-62 -

21 B e ~ SEEESE ~ wEE(2003) - EEHERIEMBRE © OIEFEHRS * TEPS
2001 AT BESRIBR (BB —hiR) - T RbI SRR A R R T LS B R E R E [E
B EA) - EHHHEE 20168 7H19H - fE https://srda.sinica.edu.tw/group/
scipgfdown/11

22, R0 ~ MRIBEE(2010) o ERRFESOR &R OB BRI IS AR AEPISARLER ~ B R
BRI - BHBHERH - 18(6) © 547-562 -

23. FEESL - TTHEEA(2012) - fRFAIEARIEUE AR HTRCR - RIERET] - 59(1) » 1-32 -

24. BIEEHE ~ JTHRR ~ MER ~ FlEL ~ S - ZE5EQ01) - B EEFRZIEEEM
fii %) ~ ZE BRI R AR - EETE2T) > 47 0 143-178 -

W BHEEZEZ24(5)-05 {45 indd 568 2017/2/3 E4-10:46:51 (




25.

26.
27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

W FHEREE 211124(S)-06 BIHC.indd 569

bt SR A BRI 2 22 S 569

ERRERI(2007) - fmiEE T A E G Y ERE AR EE BRI - EMRET
53(3) > 1-35 -

SITE(2006) - WEEEBATEE « MELLUIEIR (L - REFRET - 524) - 133 -

BIEFS ~ JURZH2015) - BERH WS ~ RS - BRI B R B
ZWtge——HE PIETHEIUETR - HHE OIEERR - 46(4) » 491-516 -

BIEES ~ BRE(2013) o B A BER RS B OO R BB 52 RS B B SR R SR Bt 2 BT 5
—— HIEIET AR - FRFZERFEAF T > 16(1) > 179-208 -

BIRER(2007) - 2R 2 BB ZAT B 2RI A Z EERCHT T - BRI B2
15(1) » 53-72 -

fifi L 212(2010) - fmizith &/ N2 AT 59801+ @ BR R 2 B 1 e LR R B - B B IR B bR
72 > 23(2) » 37-64 -

w e 14(2010) - FEHCEERIE A S IR T VIER] - BRI THRTI - 55(4) > 69-95 -
BESREE(2016) - B REATELHTA Z2E ? B I 0 PR R B R BN EE 1T - B
TREF > 62(1) 0 1-33

FESREE ~ FER(2010) o B AR MR BRGNS 7 HE o B E AR 7Y
r - HEMERET > 56(2) » 105-139 -

Anderson, D. M. (2013). The impact of HIV education on behavior among youths: A propen-
sity score matching approach. Contemporary Economic Policy, 31(3), 503-527.

Becker, S. O., & Ichino, A. (2002). Estimation of average treatment effects based on propensity
scores. The Stata Journal, 2(4), 358-377.

Carbonaro, W., & Covay, E. (2010). School sector and student achievement in the era of stan-
dards based reforms. Sociology of Education, 83(2), 160-182.

Cheung, C. S. S., & Pomerantz, E. M. (2011). Parents’ involvement in children’s learning in
the United States and China: Implications for children’s academic and emotional adjustment.
Child Development, 82(3), 932-950.

Chin, T., & Phillips, M. (2004). Social reproduction and child-rearing practices: Social class,
children’s agency, and the summer activity gap. Sociology of Education, 77(3), 185-210.
Crosnoe, R., Johnson, M. K., & Elder, G. H. (2004). Intergenerational bonding in school: The
behavioral and contextual correlates of student-teacher relationships. Sociology of Education,
77(1), 60-81.

Daley, T. C., Whaley, S. E., Sigman, M. D., Guthrie, D., Neumann, C. G., & Bwibo, N. (2005).
Background and classroom correlates of child achievement, cognitive, and behavioural out-

comes in rural kenyan schoolchildren. International Journal of Behavioral Development,
29(5), 399-408.

Dinkelmann, 1., & Buff, A. (2016). Children’s and parents’ perceptions of parental support and

2017/2/3 147 10:46:51 (



570

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

W RIEZEEFI24(S)-05 #1# 3 indd 570

B EESC TSR AiiFE OHEIE

their effects on children’s achievement motivation and achievement in mathematics. A longitu-
dinal predictive mediation model. Learning and Individual Differences, 50, 122-132.

Ebrahim, K., & Reza, Z. (2011). Social and cultural capital: Underlying factors and their rela-
tionship with the school achievement of Iranian University students. /nternational Education
Studies, 4(2), 63-71.

Fan, W. (2012). Estimating the return to college in Britain using regression and propensity
score matching. Labour, 26(1), 31-45.

Guo, S., & Fraser, M. W. (2015). Propensity score analysis: Statistical methods and applica-
tions (2nd ed.). Los Angeles, CA: Sage.

Martin, M. O., Mullis, I. V. S, Foy, P., & Stanco, G. M. (2012). TIMSS 2011 international re-
sults in science. Chestnut Hill, MA: TIMSS & PIRLS International Study Center.

Morgan, S. L., & Harding, D. J. (2006). Matching estimators of causal effects: Prospects and
pitfalls in theory and practice. Sociological Methods & Research, 35(1), 3-60.

Morgan, S. L., & Winship, C. (2007). Counterfactuals and causal inference: Methods and
principles for social research. Cambridge, MA: Cambridge University Press.

Mullis, I. V. S., Martin, M. O., Foy, P., & Arora, A. (2012). TIMSS 2011: International results
in mathematics. Chestnut Hill, MA: TIMSS & PIRLS International Study Center.

Pomerantz, E. M., Moorman, E. A., & Litwack, S. D. (2007). The how, whom, and why of
parents’ involvement in children’s academic lives: More is not always better. Review of Educa-
tional Research, 77(3), 373-410.

Ream, R. K., & Palardy, G. J. (2008). Reexamining social class differences in the availability
and the educational utility of parental social capital. American Educational Research Journal,
45(2),238-273.

Rickles, J. H. (2011). Using interviews to understand the assignment mechanism in a nonex-
perimental study: The case of eighth grade Algebra. Evaluation Review, 35(5), 490-522.
Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity score in observa-
tional studies for causal effects. Biometrika, 70(1), 41-55.

Rubin, D. B. (1973). Matching to remove bias in observational studies. Biometrics, 29(1), 159-
183.

Smith, J. A., & Todd, P. E. (2005). Does Matching Overcome LalLonde’s Critique of Nonex-
perimental Estimators? Journal of Econometrics, 125(1-2), 305-353.

Trusty, J. (2000). High educational expectations and low achievement: Stability of educational
goals across adolescence. The Journal of Educational Research, 93(6), 356-365.

Wigfield, A., & Eccles, J. S. (2000). Expectancy-value theory of achievement motivation. Con-
temporary Educational Psychology, 25(1), 68-81.

2017/2/3 147 10:46:51 (



bt SR A BRI 2 22 S 571

57. Zhang, L. C., & Sheu, T. M. (2013). Effective investment strategies on mathematics perfor-
mance in rural areas. Quality & Quantity, 47(5), 2999-3017.

58. Zhang, Y. (2006). Urban-rural literacy gaps in Sub-Saharan Africa: The roles of socioeconomic
status and school quality. Comparative Education Review, 50(4), 581-602.

W RIEEEEFI24(S)-05 #1# 3 indd 571 2017/2/3 L4 10:46:51 (



RIEZ S ET) Chinese Journal of Science Education
2016, 55 —PUBEFT], 549-572 2016, 24(S), 549-572
DOL: 10.6173/CJSE.2016.248.05

A Comparison of Differences between Mathematics
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Abstract

In this study, propensity score matching were used to estimate the average treatment
effects of studying in junior high schools, on mathematics performance. Specifically, this study
compared the differences between of junior high school students in remote areas and general
areas. We used data from 16,643 junior high school students from the first wave of 2001 (7th
grade) and the second wave of 2003 (9th grade) from the Taiwan Education Panel Survey Data
set. The results revealed the following significant findings: 1. When the differences between
individual baselines was not controlled, the mathematics performance of students in remote areas
is lower than that of students in general areas. This indicates that of the mathematics performance
of junior high school students in remote and general areas differ. 2. When the differences between
individual baselines were controlled, the mathematics performance of students in remote areas
does not differ from that of students in general areas. Propensity score matching was used, the
differences between individual baselines were controlled, detailed and accurate results can be
obtained. Based on the findings, the implications for research and practice are discussed.

Key words: Taiwan Education Panel Survey, Remote Areas, Propensity Score Matching,
Mathematics Performance
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