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Abstract

Secondary school students in Taiwan have experienced a decline in mathematics
performance since 2012. A significant decrease was first observed in 2015, and
by 2018, student performance had reached a record low. However, international
mathematics assessments conducted in 2019 and 2022 have showed a recovery, with
the performance of high school students in Taiwan reaching a level equivalent to, or
close to, that of Singapore, the top-performing country. The purpose of this research is
to analyze this U-turn in mathematics performance and to propose a number of policy-
related explanations.Findings show that changes in student characteristics across

survey years do not account for the decline, but in one case, do partially account for

Min-Hsiung Huang, Research Fellow, Institute of European and American Studies, Academia
Sinica (Corresponding Author)

Shih-Keng Yen, Assistant Professor, Department of Social Welfare, National Chung-Cheng
University

Email: mhhuang@sinica.edu.tw

Manuscript received: Jun. 29, 2023; Modified: Nov. 28, 2022; Accepted: Dec. 08, 2023.



124 %EFHREF] F69HF4

the rebound. Notably, the decline occurred after 2014 when the senior high school
entrance examination was modified from a norm-referenced, to a criterion-referenced,
examination in which test scores in each tested subject were reduced to merely seven
ranks. The higher-performing student cohorts that contributed to an upward trend after
the decline overcame possibly negative influences of the new grading system, and were

subject to more coherent curricular guidelines in learning mathematics.

Keywords: international assessment, educational reform, international

comparison, mathematics performance, trend analysis
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A FATEHE B PRAR /A AT 20 P B MR R R e B A 127
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BRE R SR B RI S L BRI 3 - AP RE ERERE RS
B o HARE2014F 2 I E A BRBERIIICE - (¢ RA R B AR AR E T
B (RERBESHD) - 20 TEIHREEES ) (HEBEHEEHES  2014FIRE
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Z% o BRI EGE T DS AN F R AR - H19994 18 - 28/ ERE
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2003 ~ 2007 ~ 2011 ~ 2015 K 2019FAYERL - 2HLEEIY « JUFER R HERRTE
FITIMSSHERE ~ & ~ # ~ Ik - ZBHE D KAREFEEFAY L] - TIMSS 20114
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19994 EREES (=625) 37
EAEAE (< 625,>550) 30
AR (< 550,>475) 18
IFAEAE (< 475,>400) 10
IRFAIRATF (<400) 5
20034 HERERESE (=625) 16 38
ERAEAE (< 625,>550) 45 28
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HIFAEAE (< 475,>400) 7 11
{ERRRFIRARS (<400 ) 1 4
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AR (< 550,>475) 26 15
IFAEAE (< 475,>400) 7 9
IRFAIRATEF (<400) 1 5

(ETE)
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BIRFE S EsR (Bate) \F#K (BALE)
20114F EREEESE (2 625) 34 49
ERAEAE (< 625,>550) 40 24
RS (< 550,>475) 19 15
PIFRARESE (< 475,>400) 6
{ERPIRARS (<400) 1 4
20154 EREEESE (2 625) 35 44
EAEAE (<625,>550) 41 28
A (< 550,>475) 19 16
PIFHARESE (< 475,>400) 5 9
{ERRPIRARS (<400) 0
20194 EREEESE (2 625) 37 49
EAEAE (<625,>550) 41 26
A (< 550,>475) 18 15
PIFHARESE (< 475,>400) 4
ERRPIRARS (<400) 0 2

— AEHBEGRRAIEFNE

TIMSS/\FEREZENBEFNENT AN TE - BEHE -« 8- %0 8
BELESR - FIt - A DR A R EENBERFEE SRS LETE AR
B o AT DA B B A A 23 2208 A AR R A R SR IRAE 20 1 1 AR BEAE20 1 S HY
AR WOMBREERNEAFRSETE (HE - 8 %0 BURREER) 1
FH - A A EEEERR ST - BRR 2B T SRR R RS ERHE
FKHE o BRT #2011 EL20154F » HIER#R20154EEL20194F Z R Z £ - 22
PEMER S HTAIRS SR  AORTATI - E20114EE120154F - 238 /R A SR 7 e
FILE B T REREES - BEEEIRAERD 71053 » 1860953 £159947 - 1£2015
FEH20194F » A2 E EFEES - BEESIIREGEIN T 13453 » (599742 = F612
53 EAREEE20 1 1H4EAY 7K HE -
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*2
LEF T8 )\ FAR B TE BB A I £ T A BB SRy (#a ~ /€8 - &
AR ~ B8 ) KBEHIEFEZEL ( TIMSS 2077 ~ 2075 ~ 2079)

2015 - ABE3582011 5 2015 FHEF 820195
—10.17%%* —13.39%*
20155 (1.99) (1.96)
oy 609 599k
" (1.48) (1.34)
EZN 10753 10626
e AR
—18.13%%x —16.39%*
20155 (2.07) (2.00)
e 6247%%% 606%**
it (1.58) (1.34)
EZIN 10753 10626
REUAE
—14.82%% ~5.01%
20154F (2.20) (2.03)
i
it (1.68) (1.42)
EZN 10753 10626
BRI RE
—7.84%%% —23 40%**
20155 2.01) (2.05)
o 597 %%k 5803k
ik (1.48) (1.35)
EZN 10753 10626
4.01* —5.30%*
20155 (1.87) (1.94)
=
it (1.32) (1.32)
EFIN 10753 10626

EHEINARTFLBER -
*p <.05. *¥*p<.01. ***p <.001.
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1E T ) SEMERSY - 201 14EF201 545 RIRAY Nt Eh+ B8 - T
T 18543 {H{E2015F-F2019F/ EASEHRR » 2= 71653 - 7 "%, 75
[+ (€201 1FF20154F Fr 28 N FRBEMREE - A T 155 » M{E20154- ]
20194F 0y EFHIERE /N (EERE T 55 - Al 78 TARBL AR S - AI(E
FE20194EE A SO - RARIRF201 HEERRIAE % » SBR T REHES -

£ TR EMEHS > TEEEEEE - SHALLAINER - 28/ ER
ELEE201 15120154 28 N RERYEIE » [AK 17847 » {E1E2015FF20194F 1 1k
BRIEITH B 15350 %) - #2055 T 2357 » 78 " BB EEHEER | B4 0 2015 AR IIE
20114 < & —BREEISMHERIR - RSB EEMBE T - 2015FHIERTIE 2
{EFA20114F « BT 20194F » 71 " BIREEHEER | B3 AYRBISHA20154 < I -
(€201 14588 - 2208 /AR AR T BB B R | HUSREH - AR R — B/ ME _ETHE
20194 » $EHN T 953 -

FEETHA201 SAE AU B8 S AE AR ER A4 > 201 94E A ERE AR A5 B2 A0 1R P U S 22
T EHAEEFAIEGE - FiRRAE T HE ) BT L - HER2011FRE=E
FERRERA - 201U JUERREBARAE T 50T, ~ TR, K THE ) BIRBLE
HE% - Pl 2ERTIE » R ES - HAE " BigEEER |, 55 - 201512
18 AR RIS S 201 1 FE 22 AR ER A -

Ryl 2208 AR ERAETE T BB R | B0 7E2011F 2112 B REZ HAh
B RN MR LIRS ? N - BNEBEREC T - 2EEAENE
AT BEERIRIR A WE T EE R AIBES (E0EHE - 2018) - BGEF
T ARy MR It T B R R IR A A ATE SRR B TRV ERAE 2 AT DU R
SEARHRBAREL » RELH Mt BRI A L — B - BB - E2EEA N2
FRBUFI FERETF IS I E - FEERINE "#8E , ERRBITHRERRZ
AR - DAURAE T 2ff, HEEBRIEMHERIRERIEF - £ "R%, £ BRgAE
HH R (kR R SR

=~ {RExRYERRE

RIg R - 22 A BRRE BB (L] RN EAE TR EEEX
oo 2 UEREE R 20 1 T F R 201519 T RE#3S - R34
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A REMRSE S - BREREOREERBI IR - fhREN » FHEeY
SELREE S R LA N RE R B S A BB SR 20 1 1 AR E201 SAEHY T R8s
oo S\ R R 20 1 SAE 2019 1Y _ BT HEES - RARY S HTHS SR EE
o B R BB S R L T RE R R R SRR S B R I 201 SAE ]
201941 L FH#EES -

<3
HEF N Z)E )\ FREEBRBW207TFF20715F 9 T EEZ ( TIMSS

2077 ~ 2075)

B L Eid)| FEED 1REI3 1E R4 1EEIS
20154 —6.20%* STA2%EE _G4QREE g 34wk g 35k
(1.99) (1.85) (1.85) (1.83) (1.83)
et 60.96%** 60.28%** 54.26%** 54.28%%*
erELAR (2.29) (2.29) (2.28) (2.28)
Hrt AR (R )
S —80.30%¥*  _7783k¥k 7D [Q*k* 72 (9%**
(st (3.20) (3220) (3.23) (3.23)
dem —25.18%k% D3 JQ**E D3 04k*
BREH (3.65) (3.59) (3.58)
#HEwm (HED
. —22.51%k% DD 49k
&R
i (2.41) (2.41)
—D4.54%k% D4 5k
R R (2.63) (2.63)
—42.39%k% 4D 36wk
RS~ S (2.57) (2.57)
1.61
et (1.83)
(TE)

VERIBEA — e IR 2B 0 2011 3]2015F 6 BB R AR T R 5620 0 MR A RRE
89105 o B2 B & K303 5 5 M7 M AR AR TR AL P A d 0] SRR R A T RAE 0 YRR A
OREBRER - LARMNBRFTZTLEIFRBM  RIBEN o) THRERE=H 10

o
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By 1ER EEip) FEAEI3 &R HEEIS

(1.48) (1.50) (1.48) (1.90) (2.14)
R-Squared 0.0010 0.1388 0.1444 0.1697 0.1698
EZN 10450 10450 10450 10450 10450

EAEINN R F HARAER -
*p <.05. ¥*p < .01. ***p <.001.

<4

HEE AN Z)E )\ FAREEBRIBW20715F £/ 20719F 19 LAEZ ( TIMSS

2075~ 2079)

Sy =t HERID FERI3 &R 1ERls
20154 —13.33%kk 3 [4%kx 3 3@%EE D 74k _]D ke
(1.96) (1.83) (1.83) (1.80) (1.80)
e 56.86%#* 56.48%%* 50.84%k* 50.83 %
(RO (2.17) (2.17) (2.17) (2.17)
AR (R )
S —69.79%k%k @GR TIFEX (D TeEEE 6D TEHEE
%
Bt A (3.10) (3.15) (3.17) (3.17)
- —7.68%* -4.91 -4.91
BRER (2.89) (2.89) (2.89)
Mg (R
. —23.40%k% D3 4(%x
&y
&% (2.26) (2.26)
\ —20.08%*k% D gk
P KR (2.66) (2.66)
@A —44.18% k% 44 Dk
0.72
s (1.80)
i (1.44) (1.49) (1.53) (1.98) (2.18)
R-Squared 0.0051 0.1335 0.1342 0.1620 0.1620
AR 10067 10067 10067 10067 10067

E IR BT BAT AR -
p < .05, *p<.01. ***p< 001,
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ZHEISHREEFEPISAEIERIA L » {E2012FF20184F » BHZE TIE -
It AT DLa iR« REMRRE R~ AFITER - BRE R ERPTER
EREIEN S VOB S PISABUEE R TR - SRS - WIRSHR - 520
T HEfRREZ I PISABUER RITE20 1 24FF201 8FF BT T ¥l E: - 55941 - Z 1552
AEFEPISARYELERSRIA | - 1820185 FI20224E 6 KIREFERY_EFF - FoWHER 1T S
REUR - #H =0 2 —H) TR AT R AR BB A R E R RS AL AYEE S - 2
o FHERR20184F » 2022 RSB 15k B2 AR AR BRI ERIEERTT » & B —&loy
(H=72—) ERERMFESRFREASE 5 -

5
LR DW= 1555 B4 BEX I 2012F F|20718F ) FIEEZ (PISA
2072~ 2078)
b 5| 1&EN Lidy) 1EEI3 1&8I4 1&EIS 1E56
20184 —20.14%%% 3D QR¥*E 34, 00%*F* 33 R7Fkx  _3540%*k 35 45%%*
(1.92) (1.75) (1.77) (1.76) (1.72) (1.72)
e 48.55%H% 49 15%%k  45093%kk 43 3TREE 43 3Qkk
JLAE 5 5% (1.05) (1.08) (1.08) (1.07) (1.07)
- 10.42%%%  10.48%%%  10.04%*  10.09%**
BREHR (3.14) (3.14) (3.07) (3.07)
e CHIE)
_— —15.84%k%  _]504%k% 15 45%%%
Rkt (2.32) (2.22) (2.22)
‘ —36.02%%% 4D 44w 4D 5] wkx
e (2.32) (2.25) (2.25)
. 3220k 40, ]8%%%  —40.5]***
SR (4.04) (4.10) (4.10)
R 52.04%%% 5] 83wk
SN B R
AN (1.83) (1.83)
—4.05%
A (1.75)
i (1.52) (1.42) (1.42) (1.98) (2.15) (2.41)
R-Squared 0.0190 0.1811 0.1818 0.2011 0.2547 0.2551
BTN 12863 12863 12863 12863 12863 12863

3E AN A BCF BAR AR o
*p <.05. *¥*p<.01. ***p <.001.
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<6
IR T 225 1 555 B2 BB FT (L 207 8FF 20224F 7 F 8% ( PISA

2078 ~ 2022)

=g HER &R HERI3 &Rl EEAR 1ER6
20224 15.33%%%  QeRF*k Q. 5gwkR g EHkx g EEEE g (Qkkk
(2.00) (1.83) (1.83) (1.81) (1.76) (1.76)
s 43.92%F% A4 QTHFRE 4] T6FFE 30 68%**k 30 QKK
JELAE 1 (1.00) (1.05) (1.05) (1.04) (1.04)
e Q.42%%%  QAQRRE  QATRNR g AFHkk
BREH (2.78) (2.77) (2.68) (2.67)
e (ERD
. —1427%k% 15 5]%%%  _]5 4] %%k
Rt (2.33) (2.24) (2.24)
~ 33A4THEE 4] 23%kE 4] 10%**
e (2.33) (2.27) (2.27)
—38.49% K% _46.89%**  _46 9] %x*
AR (3.43) (3.39) (3.38)
g 48.76% %% 48 64%**
SN Bk
INITERRE (1.89) (1.89)
—3.39%
e (1.71)
(1.17) (1.13) (1.16) (1.78) (2.00) (2.22)
R-Squared 0.0058 0.1614 0.1623 0.1818 0.2308 0.2311
N 12677 12677 12677 12677 12677 12677

I AEINR A RT HAT R
*p <.05. **p <.01. ***p<.001.

BB/ ~ Bl s R BRSO BB R R T S LR R H R RTEH
TIMSSEEPISAFT S IF = EEE A TR B/ )N « Bl HR Rs R A BB 3R - (k77T
DI - EEEEERBUHE AR EE A - HHETIMSS 2015589 /UERK -
PISA 2015509+ » DARPISA 20188y HAEMREA: » 186 F R
&b FERIE] o 5 BB AR B/ NP B B R 923 B HPPR EL R RO 7R - R
A TE/IME 28R ~ BIHREE FHO7IR L ARERHI M E R A BB RIWST -
AN~ B B A E R SR R R EE M - HER R R R A



A FATEHE B PRAR A AT 2 P B MR R R eI FAB Y 143

B - TIMSS 20194E/) J\AE#R B2 4= BHPISA 20224E ) H4EEF R4 » (EE/N ~ B
BE—E 7R - MEE B RIFRIEER R - SRR SRS AT G B SURRY
3 (Schmidt & Houang, 2012) - GRFHFRIEAN A RLEE HEIB LR EE L
BERIABAFEIRIZE - 5351 - PISA 20224 HYEE 18 AR R B2 A 1 B o s B £ P 2R
EANEEHEE 10858/ - A Fhsdr oy BEE R -

x=7

TIMSSEZPISAFFE 5 =8B L 115\ ~ B K& FHTEBHI2Z 74
PEERFE TR B/ )\ER4 B AR = ERAE

TIMSS 2011 JUERR 907 1l 9254

TIMSS 2015 JUERR 92 R 97 R

TIMSS 2019 JUERR 97 97

PISA 2012 A B 90 ] 92 R 99

PISA 2015 A = 92 Rl 97 103344

PISA 2018 L/ TR 925l 97 103 3R

PISA 2022 L/ AR 97 108/97554 108FFH4

WIRTFIR - T2/ NEFEEL 90T MRy B2 E - B » mrh BUEERIERTE /N2
WS FHO2ERMAA 224 - MRFEREETE (2018) AT » 90ETHAEL 02 2R R 517 &
ANE] o 90T i B i S HY R AR - o B8 0% A e - T (R
GHFAE B, EHENE LA B LB A LAY ET - 928 M A Ll m AR E H e
TIRESE - RS0 % VAT e s » SRR N AR -

2014 FFHE R E RS - R E#S 800 B R CEERE S
AIREME AR LN RAFELLEB A S B MIEBERH - Sk AR
TR o RIS HTIFESE R AR RS o (S RRAVERE o] DU R 208 /S B2 A 22
FIAGE201 1A F201 SAEAY MR ES - Al AR R 201 5 201909
% o Tt - BREERIAME2015EF2019F0 L5 - FEMHETIZEER "#E 2
{ESEIR RIS - AR - B E (E BRI B A LI R 1Y - BUEF20194E1HY
JUFEREB AR RIS E AR B ERERERE - MERNERC AR EESE
I8 NEAEHR A 1§57 B AR RS - SB5— 70  2019F 89/ UFER A
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