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P asdzt—fﬁ 1 (National Board of Education) fNErEFX]| ¢ ﬁi  plify
it 1J4ﬁ|élglmlglﬁl EHE (A - i 1946~1970 & - J5 ] l%ﬁﬁﬁﬁﬁ%
SR Ij'EIJpr[ Viisila TR 0 11907 I 53 OB B o R RS A
R4S U??%l Pl st HI?E pRIPHEERR D (Malaty, 2009) = FUiR
mﬁfﬁj@ 5SS 10 R BIRE . JE AR F,IEJ?TV?%&
YT OIS R F’?J BESSE TR N s
e N R S R 0 1970 F PR TR B B0 ] EH sy TR
10 5 24 BB I 2 [ 40 16 - e S 1 e
PR 1 A (R 20025 i > 2008 2003b)
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2. Pl

Ui 2-2 Fr > 1960 - (R E I T3 BRVERER S AT Y I Y,
s DPrss (New Math) | @8 Ff &) - 1970 % I*E?JﬁFIFITiiﬁﬁ 39?%\7%1
W

\
Ush New Math Back to Basics Problem Solving Standards
New National Cormeulum New National Curriculum New National Curriculum
>
: Back to Basics Problem Salving National Standards
Finland

1860 1870 1872 1580 1985 1990 1994 2000

[l 2-2 55 forse SRR 550 5 S

=R ¥ - Kupiainen, S., & Pehkonen, E. (2008). Mathematical Literacy
Assessment PISA06 Finland - analyses, reflections and explanations(pp.
117-143).

FI 1975 & > Z3jl] TpiSsELHE (Back-to-Basics) ; Vit Mg | - 1985
PR > T 1994 5 Fp 2 kA (Finnish National Board of Education
[FNBE], 1994) » 73 e 2SO X B[ s )~ s LR~ e
o P el ﬁj'ffipgr%»(EverydayLifeMathanatics) SV YL 0

( Finnish National Board of Education[FNBE], 1985; Hautamiiki et al., 2008;
Malaty, 2007 ) -
3. [pi'sR R

F11975 &5 » S OSRRED | (SRS TS TR | BOH - SRECS
EV B 00 2 P T [RLRE ) S TR o B
Eﬁ?"ﬁf;"&ﬁ% B e pu e 'ﬁ%F“ o JTPESE R RLAE - 5

;Tﬁ?v%“:ﬂ iﬁk%gwéﬁ% i*f“»(rhythmlc cassettes) ]*Eﬁ»?fﬁﬂ@%j\ §T§I~J,1;W?f[ ;
ﬁ FIIRETES » it 2o 5% 2 2 TRk ek OB HIRE + 907 KRR P



P62 I [ 1°] S S KA eV [P

FPSEEED > ] "hfl WS R ST [’rﬁ DA PRI EEFR 2 A B
R A Iﬁg%g% (Malaty, 2009 ) -
4. Tl

"R ) RO £ AT R AT F AR UL B

SRR > R I B TR - 2 ) [gﬂ{ﬁlg’iﬁé‘ﬂﬁjﬁﬁ“
ST SN SEERSRL 7 B R ST - S o
W TR PRSI - 5 9054 mathematica puzzle)( FNBE, 2000 )-

JYTEE T 1985 R T AT ) ISR E R L - i 26 1

( FNBE, 1985, 1994, 2004b) - I Fﬁjﬁgﬁféﬁ{ | DR ilfd/ £E ﬁi’ﬁﬁ%i e
FRIIRELLY B » 7 LS G0 o TR ) B HRE T PIESE p
SENF PSR R - (Malaty, 2009) -

1980 G » T BRSSO SV = ) 0 1986 F o DS
EaiEs Eﬁﬁ (FNBE) Ff & 189980 T Il - 1986?%%}@%@%@%?@%’? ’
i“‘,ﬁ?[fﬁfpﬁnﬁl‘ﬁﬁ@@% QL SR o rﬁﬁn& C TASTES T = B
PR AT + 815 v BRI PO 1] - 1990 % [ PNBE
LLI;}TWF,;;;;P'J ( Pehkonen, 2007) I'} {2 b5 Ut ffe 7 #4604 (curricular
framework ) - PHFE K lj%ﬁlé'gjf{j%f%ﬁ%#[?’%“ﬂﬁj,%wﬂ 2 1-6
FREHIET -9 & ;&EJF'J—F{' I ti,?”;%”%ﬁ?@%i FY R A % EETEJ%RH‘.

(EF Ilﬁﬁﬁﬂj&kj SRy EEFRE ] ﬁrfﬁﬂeﬁlgﬁﬁ J}”ﬁ[ (radical textbooks) (”J’Ejﬂﬁﬂ
uﬁﬂrlf‘ﬁ RS BRI ﬁhﬁgﬁﬂ?;% (Pehkonen, 2007) -

ﬁ IR

MR P Lo 2 AV Hj%\f'%‘@'%? T [T ™ (R A

" SRS (Ethno mathematics) | » ~ISSbLERIGES T | 'Flfjéf TFHEER e f1 1990
s BRIAER TEH R o TR 2 S i
P Jiﬁéﬂ (Malaty, 2009) - fiicsl " Prifastigh |~ T [psaee  ~ T g
F TP DRVHERRESS ) 7 4 TR o PpRess - T H L IR
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" YEPER RUHE TS e OECD i PISA2003 3 2006 53
7+ (Malaty, 2007 ) -
6. Y RIS R ]
Sy PISAE JE’EE‘F# IREE ISR ugﬁ%@ﬁfmﬁﬁ]ﬁiﬁ ]I[IF’?3=
FUFRE © Nevanlinna (1966) =775 fgr=s3 ]F‘Ejﬁ"?/a:jL Frglorss > I F[p[%lﬁﬁl
R SRR LS B o SR T EREE W’i@ﬁ'fﬁm 1 AN s R
sk o » B OGRS R L - 19801990 B ! (RIS *
Erkki Penkonen 7KL 5E 083 ZRLT: AU - [ogRLfi £ Pposy ] |
(Malaty, 2006) » [~ [11995 i {1 » — Wi Billr e S ARG asogap s
T > SRR RERT - = P U U RS o bl R e
- BREESTT A zoozmu%uwﬁﬁimé”rﬁ GRS ﬁfj PR
(mathematlcal thlnklng) AT EI(%:EETTE (‘structure of mathematics) | Eﬁ [ En
SURSEL A Bisk (FNBE, 1997) -
(2 ) BWGEIH|F
T3 2004 F fﬁjgmgl 5 RS AT 2006 £ 8 (Rl 80y o LA
il (A2 2001 7 2 i IOBUEE B (FNBE, 2001) - H RS9 5s) F U S8R ey
“~ (Aho, Pitkanen, & Sahlberg, 2006; FNBE, 2004c; FNBE, 1997 ) :
L B

I R

1-2 & ¥
-7 El AR Al
® MR (R~ Y IR RIRE A | @ BT
A EJ’ = frﬁ?% 5 Rt %7 Liﬁ'ﬁmu ® U
® iFHIE - | @ FHRE rﬁﬂﬂbpq [l H I LSRR T | @ A4
PR R | AP T S v T S jE‘F ® ik
® EWRRM | AEZ RIS - o LT
RErEATS. | @ RIS YIRS - AT
SRR | @ Rl TgRE *?E‘lﬁegggugutat;mﬁ: 5
" o SEPIIR - RIS LI g

2V P JEfifiﬂlﬁﬁ,% y T ﬁLLI',, LGt
o ~ AP S~ P EA '[“FNFTJI/




P64 ] 1] 2

s it M A

1-2 F 3k
Mo 255 BB Al
® iy bgluzﬂ'ﬁa@mhﬁ%mﬁjw SUE PR A '
f:l%' [*E YRERTHIRE
TRV : Finnish National Board of Education [FNBE] (2004). National Core
curriculum for comprehensive education 2004,158.
3-5 & 5
Mo 255 BB il
® FMUPRL | @ HIHES LR - o LR
i o FHEMNFEREWR YIUTHLARLS | 0 il
) nﬁ%ﬁah 5 ® i
;’ri?“ ° ??[Eﬁi“ |BrEHEg. - ® isuE
. l% tit | @ 3 g§¢wﬁ$‘J*%ﬁ&%ﬁgo o R
® 5 IR GIRIPVAIT R~ MR %Jliﬂlﬁdf'»'ﬁj%
° ?Elﬁnﬁ’*l’#r [ e
ELRURLTS: | @ %F‘FJI%IF'EJEJFE#J*L“ ,Tu v E%'Ej’ﬁ*“ﬁﬁ fah e
SRRy | @ % HE BRI | AR -
FuBLRE o = ’FH SELE AR AT rﬁ? Sl [ﬂ | (follow
directions) -
® SRR AT (s R EIRA
R[4 : Finnish National Board of Education [FNBE] (2004). National Core
curriculum for comprehensive education 2004, 161.
6-9 & ;&
ﬁ}‘“l‘% BB Al
o KEHF o*lw,nw;ﬁW%ﬁ F - o UgHfE
)ff'g,ﬁ\ﬁfjilﬁjﬁ ° Ef@(’;;ﬁg;v%ﬂt;lgl[]pﬁggl ERINS ?g\fjﬂ Frdr 3
® EARLILE | B R R o UrER
PTHT RS | @ S ff‘ﬂ['lﬁ Bl EJ’#%E?’%F} Ii - ® [t
g i Of?ﬁﬁﬁﬁ@mg%mﬂ ® [l
| e e A A o i
1 kf@\f?’aﬁl 1 ?ff‘ﬁﬂpe FSEPIPVERE » R P PR | @ BTG
ZURIGE > & =T
F ; S| e ?F?Eﬁ}g'ﬁt VELRE » H f EEE‘_’?'%TU °
41 fifie | @ I pruALE -
o =1

? Y > R IR R -

R R

curriculum for comprehensive education 2004, 163.

Finnish National Board of Education [FNBE] (2004). National Core
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2. PP
 1900-1910 £ & » T3 P[OGy S e RO PIRIFT > 1914 7 B
FOBS RES I B AR T DRERIOSER T 1914 5 )
I (i e, 23 ] B SR 1072 B I S 18 L
( Malaty, 2009 ) - ‘3’?’: fi as«l%”rﬁfjlgﬁd/ (*5' % (United Nations Educational,
Scientific and Cultural Organization, UNESCO ) r%jg‘, ﬁ[ﬁﬁ' 12 & I'| Fpugyse e
T ISR 1986 IR DS BPUREE SR 94 WEEREIE RS
EHE] 2.6 JEﬁ (UNESCO, 1986) - J[J{fiZH 4 > “%F%J#FH ALY = 5
ﬁﬂSfﬁ&%wvjﬁﬁﬁﬁ@Eﬁ%mEzjjﬁ ?®1%33<§@$‘
}'T 1*#%") ("Basic Education Act," 1998) R[5V E TS ((Education, 2009;
Education Audiovisual and Culture ExecutlveAgency[EACEA], 2008) -
SR e
%%&OHDwPBM%&bm%g%#iéjﬂéﬁﬁﬁﬁﬁi@E
PISA 2006 JEFLRS AT HAT PR DY FUZS B i o SRS e 1R EH T |
flij 11.9% (OECD, 2007) - iy 73 " (S0 5 4 7% 8 5.906 » 545 gy 28
LA SRR o T [ AL IR BT O BB
= E PR - OECD guﬂyr[ﬁ’]ﬁla TS puRIR T rgicp»?ﬁjgu—rﬁ
fﬁﬂ@ » #ﬂﬁfﬁfﬁj YR TSR RS ARENE B o o O VRS
Fﬁ#[@’rﬁqi' = PSR R PR VPR
15446
(1) B W) BT b 2 EORARETE T
I TP 1= > 1998 & (FL#Z57)1% %) ("Basic Education Act,” 1998)
H'.ﬁ? IEN 7‘+#?E§]F-i*?< Bl Eifiﬂ*iﬂﬁh SRR SR et
oo RS R OTEIE R '%ﬁ%'mil_%_l B @ I F[*j}(

® EAT45 55 -
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(2)

(3)

(4)

(5)

[ORRLE = S REREASERE ™ DIl Bt (Y05
Wt > 2002 ; #iHE > 2003a 0 2003b) 5 T [ 'lfﬁzzaﬁ\ﬁ% DR I — 59 R
TR E PR > PR SRR T AR Fﬁ*’ » ZHE

EHIT A R Wﬁﬁiﬁm o g A
S ~ A AT S LSS S AR R R R

(Vilijarvi et a., 2003) »

PR HE G W O RIS T R f@%*@

7#aw%w*ME*mf~9ﬂ¥W SIS 559 T IR
PRSI R A 9P S TR (= > 2008) *ﬁf%lkj

P'J Jgﬁﬁﬁﬁi E:};wﬂ Pﬁjﬁ‘ﬁtzjéwﬂj I3 g‘?z‘[—;ﬂrw%#,

\}[g
"
2 '\

I

n

—s @4
I

(P4 P IIPOERET (S FUIE PRAERET & SO R - B
S AR e TN ERURSREAIES > Ty T RLAE P [FISEATES > [ Dh R
=23 (B CF, 32 5] (Bordewich, 2005; Malaty, 2006) -

AU B - PR O R BRI e R
SPRL ) PRLIERE A 53 (Bordewich, 2005) 5 5 azrg;? FillBE

P (P e AT E'“ﬁtﬂi S elisiIar [F”%?;HJ?;“ i
O BIE AR A > P LRl R -
%%MWW<@WﬁvEW>

£k E’lﬂ?j]’ﬁﬁ%ﬁ VR ESE BIF e TR o S e AR JiIF‘[ ' I
ffﬁ”f%lc frumbag ;"Iaﬁf [FI oy 55 r+[‘rﬂﬁJr’ﬁfﬁ(BordeW|ch 2005 )
S R RIRSL L T 5%}1?’?5 [['53?3 [;ejig—g ) II\IEI Eﬁij 2 W.Jm
ik o S ER i1 (Bordewich, 2005; [/ # - 2008 » 2009) -

2. ey sk Ty

(L

PRSIV PP PIEIE » B Gl Y Fl1fE V-
b b RSP R A - BRI MR TS O -
B, ﬁF“[ug;g; “ (Bordewich, 2005) -
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H PSR RS S T BT 1 5 10 ek NS E
5k xﬂﬁ%‘aﬁi‘ﬁ[‘ff %ﬁ AR BN E'S‘EIF’%‘: *E 1) DF}
:Ed%ﬁ\ o R P R el AR A —J/*?ﬁg” ’ #ﬂﬁ ‘IEI[T ”ﬂ’
F RIS R ﬁﬁj*%?fﬁ?éﬁ E"E’E?Fi (University Practice
Schools) ?#*E‘%’%'PJ T I'Jé‘ff@ﬁ?&ﬂfg”?ﬁﬁ%gf' et Jl % I+‘Z
Sﬁ Flfw#ﬁfglﬁlfiéﬁﬁﬁE[F | (tutor) > FIRIEr EH (tramee) | RUEE
=R ST R R 19 P PR R b i e
= %ﬁﬁ (university facilities) -

3 i f’fiﬂﬁf A [

(L

(2)

(3)

B SRR RS (inspections) » SILE - T
EU*%—?]:'&??W =T P AT AT ’”Jfﬁ'%ﬂ['r@f‘?ﬁ[ TR
B SRR O B R S lﬁﬁ:uﬁj‘%\' BRI
7—5:7 HIBEIF DR RS AR s Iﬁ“ﬁj
éﬁ?ﬁl"f%@ﬁ'mlﬂ' BB e TpV T I‘PW:*H?**C—TZ SUHLH P PR
Eﬁfﬁ%'lﬁﬁ&}ﬁ% ( Bordewich, 2005; Malaty 2006 ) -
SEERAE PR 2 BT R S MR SO R S R
E\JEIFi_FTE{\,D FAHELERE » JEALE I ] ug”% (Malaty 2006) °
B OIR0 + - SRR SRS T
P R L e P P R R S S S )
Pt =4 (Malaty, 2006) -

(4) 52wy ke Vi 2 PR+ foPae st BAT e (Bordewich,

4. g

2005) -
RECERTS

45 55 POFUAEEFLITE] » F) 15 ST AV IR E 'Eﬁf RN IEﬁFE[ F‘rL‘"
SR

FFERE > ST e e oS

?"g# EL FI

Bi7u-T &7 (Malaty, 2006) ©
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5. S (B A
l'ﬁ/\%%‘;ﬂrﬁ\{@“ P BULH PR Rf » IHF'F s

FRASS I [ 2 PIRRST SE T (SR RS, (Malaty, 2006) -

6. H= g 'IfJE:E‘S‘.F(JBf_I_ BT

B 02 IR & ,‘TJ;T'%E[Q | 525+ Joensuu
ST 1992 5 LA AR o [ UE AT Z%gu@ia S (R - IRE)

E’?ﬁ*»&ﬂ'ﬁ%ﬂﬁ?ﬁ?ﬁ?”%‘ﬁ@ﬂ‘ P BEHRVE - 2R (SEIE SO%F"J“%E'JE
S ISHEE (15285 ) Hl- 4y M FfS 35555 » VIHH IS yﬁﬁugwﬁﬂ
(! i Joensuu 51 T[S (Normal School ) 7 BrEEf 5 8 1] -
Ff [ A it Jg\ﬁﬂyﬁl E A | S EEF" lﬂﬁIE?F" &
r|lfFu7‘ W - FE[T% . d@?@@%‘wﬁ[ RUEp R > SR R SR A
({2 R SR Y = 1990 7 S (IR = [y 1990 TR ] A B
R RIS PR R 20 ﬁ‘%l"_‘* RIEA T A
(Malaty, 2006) -

LAY

(= ) B HPER) B
[ PR *Eﬁ*’ﬁjc 5 RME AUZE G A 1828 > Freudenthal Fii sl fiv
RME A il 30 & = 1520% I A5 « F1 1960 5 (oo &1 g 55y
25| "RME (Realistic Mathematics Education » I'] A RME) 0 3 B 1960
T ERRIEY DRSS VRS - BRTPAT Freudenthal 17 ﬁﬁku;vg G, PR
S LGN - RS R - LT RME SRIG5E S = it
e grse s > = 2 X Prs E F 7 (National Council of Teachers of
Mathematics - NCTM ) ( 2000) [ <<Eﬁffi§;ﬁﬂ AECHFTUEINE ) il B2 58U T ( Case,
2005) - RME = B [ 1% Freudenthal ™ gly5F kL * %) |~J$ﬁ‘§w | pqﬁ%ﬁ o) F:Z ip
]'E‘I*J IR éﬂfﬁ : %’lﬁﬁﬂ%ﬁ 5“\5'3?&711% il (Freudenthal, 1971, 1973)» = 9=1y- e
By= (doing mathematics) | = ?@f‘ﬁ o Freudenthal = 9= " 5%+ 7 i_%?' FEEEs 5



v P69

IPRLE B AR 1 a0 TP e ORI S R AR A 0 T
Koreed ’*EHF lc [?L“*EF' YRS é&jf[ E[Eé@%l% '%‘H@\fﬁﬁ“?jnu e ;E[ 1970 &=
e g A PRI o 5 ISR SRS R O 2 R
R (Freudenthal, 1983; rrjj 7 > 2006) - 1980 F [ 1] B iy {F I
RME 2§ 4. 1990 ] 75% %Yo i ffi 71| RME ! Q3 paiom 3o
F EE N l?LL—‘E]EIJ—ﬂF[ﬁIE I, > SR [ S W OVErERTA
FYFLSL o F R U] R FLE 2 IR rﬁﬁ?u » HPPTETH RS N RV
PP — 32 pusgd aﬁ%%EIﬁMI UG SRS o TS AR
MG S8 F 2R ?F[ ( Lange, 1996; Van den HeuveI-Panhwzen, 1996) o
Freudenthal (1968) 7 FLEeE ) TRLEF FIRITf A [l IOREE: - 1 RLEOE [
IH?@ (Van den Heuvel- Panhwzen 2000) - Treffers (1978, 1987) [t Freudenthal
VB (= JREEERO30L TAT FReER ™ (horizontal mathematization) ;= =
[ = fuBeSE [~ (vertical mathematization) ; (K. Gravemeijer & Terwel, 2000) » 7
TR R IRV POE T EIRBRIAL Y o A R R AR
TR » IR (25 53 (== BT O 2O O - 52 [ FEI TSR
F%j%l"%’”ﬁ“ f7 1T IFil A REL | PARR IR A TS T SR 1 G fBRTHL bl ¢
ﬂéll » FURRES R A SRV ETR 'FH%IH% JFE %‘«é%&l{‘%ﬁf R B
T - SIS, o S~ AR
Freudenthal % - Trefferslogf%ﬂ FOFTIR T S AR
(SRS SR b 7 ek PRSI ) (Heuvel-Panhuizen, 2008) » i i [
P Freudenthal [ » BIFE RME UG w w # E8 o
Panhuizen ?‘F’[LI' 1985~2000 = fir [ g5 7F1 = 2 RS [ =
825 (™ (Van den Heuvel-Panhuizen, 2000 ) -

10 1978 & IR F  Freudenthal fLE a7 -
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(Z) feBRREESAE i
1 G
[P TRURT | AR 5T 8 T ES SRR 1 (Cross-curricular attainment targets) | == T 5
Rl e
(1) ESSR[EUR - ESSRIFRPYE AT g sl s A8pgkpe > RLE - F
SRV APV EUR > RLBPHE R~ o ) SRRV AL [4@;5@“,
O (B ; OFFFIC (= ©E M 275 EIHED ; @E[i&rq%

( Self-image) ; ®W+rF’3ﬁ By ©@F 1 (New media) o [[1Z° R UESES
EIEI%EUQJ?’ D O E[FEM (Cross-disciplinary themes) ; ®E’?rF’7|#r ®
%ﬁ%ﬁw@%ﬁ%ﬁ,®%ﬁ@M$ﬁﬁ%:©$QM%$$<%ww
& Wal, 2001, pp. 13-14) -

(2) =By pi

TR SRVREEE I P2 B~ [ R (Ministerie van Onderwijs
& Cultuur en Wetenschap, 2008a) :

(A) BeEHR /=22 (= (operation) : O 5 g IEBF' PR
E Eﬁg%ﬁﬁ%ﬂ PR -y BT P Y “ A ‘ﬁ’%
(argumentation) ; @4 ??E o E ki ?%gﬂ Hglﬁﬂ UF}H&E
fEFE iR g - -

(B) BPRMpT: OF% S 8pRiehl ~ Wl e T3 Ao
FE}%T%“%‘E'E'%%W C R ISRV T @59 Eﬁ??‘ “ﬁn"i’gh
572 100 JURERRYH g 20 g4 BT
A5 OFE FEFITHIN T 0% %‘?f?ﬂﬁ'@*ﬁﬂﬂﬂ? (clever
ways) i ; OF BT Jﬁ%—:}‘rﬁqﬁ@g&z LY PR
- (moreor less contracted standard procedures) - 3£ Y[ [E[Y
TR ©@F 4 %»?f?ﬂjﬂ i[ﬁj»%}‘ (withinsight) ff0" IFFETES -

.®?

ﬁ"Hll
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(C) WE==Sp : 05% ?”EJ%?%FTTEE'J%‘;‘I ik > @574 = EIIEIF' i
REFRHIRN 3k > SRR - 28 R rJ:% AR~ W
IR~ U AR SRR AR

B. IS B ISFAVEER S V2 ifde | R (Ministerie van Onderwijs

& Cultuur en Wetenschap, 2008b ) :

(A) B 52 S0P R E A e ol [
[ R > %f%“?]?‘éiﬂ [ " EISJE‘?%’?‘?F??[ °

(B) @@ S~ - 05 %’?fﬁjﬁi}ﬁ"l“?[’”j b R
FIEE RS o = E AR 05 ??ﬁ A Eﬁﬂqmgﬂﬁ i
(B 2ER S (opinions) 1= 9= (allegations) > l}b%ﬂ?qﬂ‘”;[ {4
MAVRIGE FF‘,_ HEEEY ?'* @t %?q%ﬂﬁiﬂ—ﬁlg( |
W o8 TR ”fﬂlﬁﬁ;ﬁ? #1% (coherence) -~ S Il
H P SRR il @52 ??}I—’p—%ﬂ YRHET > AR R
E]fjj:é%@i‘]’ﬁ[ BT *ﬁpgﬁ%}@v I TR 1;4 ®% 4
5 HIRIR! - RIS B RO - T 2SR RO B
EEFE @5 %E?EF'JJE—:LEJ@ NE - j%g[qﬁl %Ur& q%jl
KA I HPEECR A F“Fjdl’ ; @4 Eﬁ"ﬁﬂjﬂjﬂ/}%
(forms) S=5effg e~ A% = REA glﬂﬁwaﬁ* B > 2
ErE=HlENE ’%:l'*:fET‘T‘ [HEE S @5 % Eﬁ?‘" AP~ AR
kol e Eﬁ” AP @*Iﬁé‘ﬂ%& Eas ol aﬁiﬁ.ﬁ;u o

2. Yo
[l "“%Jitf‘ BNl IS Sl A IO RN =N a ]

(EACEA, 2008) » fji[[# = 45 ] @il 22 /| [ » it & 1 19534 25 /[ [
( EACEA, 2009) -
=) (R FERE
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St =i BBV 25%11 67157 a2 TIMSS1995 jld 12 & &
2, I 4T 1980 F L] RME FUgid « RME IR =] Rb s o »
RS HL s " I PTIIRE E IR TR o B T TR S
(plug-and-chug) | » [f2g 557 o 25 2 ) IR T AR R AE s
WS U BRSO R USRS [ = PR
f\_ﬁar FH - P PPV ERTRL RME A5 ur«%&;ﬁ (Case, 2005) -

L TP S

(- E'YTFE'%»%\‘*ETQE"
I W O R A RS 20003 Py PS5 1907
{RI<fERa > 2008) -
1. ffim%ﬂw Eﬂ'ﬁFj (1947-1957 )
SY R N R [ o PR L F*ﬁﬁle’ggﬁlﬁ%l (TE‘,E Ty
BB ) J IR [T H*f&%mjﬂ? PRI R ok
&’fi FHIET JﬁEU PO R (T > ar ey v —» 1947)
Eﬁ’*L'ZZﬁF (1947 % ) 5 I 5E <<E’ﬁ§? R BIREE] - BOSPER (F5%0))
BEFNOH T SRR | %ﬂ A S R R - [P 26 5 12K
i8] <?E?‘f’§lﬁiﬂﬁ PIREEIR (FER0D) & FURHIF p r%ﬁ%’ﬂlf‘ﬂliiifu
W T g i 4R F[ﬂ:&%mpﬁg.@« QF{F%@EE T R e
Fu%ﬂ? ) {rJ?F R mﬁj <<5%?74f'1€l§',[’¢7 gl’(@:?-%j[”ﬁ' (%)) pugy=e— 4%
FURH 5;{% ”ﬁ%ﬁ”‘ H] EVE*&F”T%FUE‘?&‘E%F#&‘“H TP TR s e
H&ﬁl EEF’%%EJ plES L =g | [T JH:’F = ﬁﬁ VR (7 ﬁfﬁ“ )
2003) -
2. ag‘{%%ﬂ PR = "'Fk’ﬁ%ﬁﬁ'l"tﬂj (1958-1967)
T 33 F (1958 F ) Py Eﬂ‘fﬁﬁl’f{ 'ITP% =0 2 SR
Nl RS RSB B R LY (i a v ey — o 1958
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Hos lﬁﬁﬂ WABLEI (T U O B (NCTM, 1989)  NCTM i
1996 = FHEWF'" s pEFT FHJEEEJ@% I TR T%?F &ij Elfj[ﬂ[ﬁfﬁ Nl - =2 i
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¢\ | PISA2003 | PISA2006 | PISA2009 | TIMSS003 | TIMSSX07 | TIMSSX03 | TIMSSX07
5T4 ¢ [ Rt Rt =5 FI =5 -
*7 '] 538(31) | 547(38) | 546(4.0) | 564(18) 568(2 1) | 585(3.3) | 572(2.4)
5T5 ¢ I E [idid =5 i} [KF“pd I FIa
e 536(41) | 581(26) | 54334) | S51(18) 549(7 1) | 5702.1) | 570(2.4)
MEPEE T BINUSBE () -

Flizke 2-2 7 ') HH 312 PISA2006 fi = £V 5 /2908 55 TRL - iy[ggzl_g{;%gj_)ﬁgg

> B PISA2006 [ €I /416 53 Bl -
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[ES«I—>F[ J= ;ElugtliJ\'\'[aszl%j&'gﬁp o ZY[iTE PISA2006 [V 55 HEEIPSEL ™ [ o pligtE

(I BV 55 J\HFH:EJ] )
TIMSSZOO?[“WF“&:EFL J pu lﬁﬁﬂf\_:f&; rpgl ~ FGs

fy[ﬁﬁlﬁ"%* HEEXISETE

it

; TIMSS

2007 /* 15 5% FUFFDM £ 5T AL * F5 i FOI < 538 > TIMSS2007 ]
AR PR B 2 ugwi}”as«lahgaﬁ[
2 2.3 PISAZ006 sk BT I 1720 GAP I
1 £ oI FHIEEY (B
=S ffd;’} EEL | 4 ’J‘E%J‘lf\(%) 2 TR {0) 2 TR (o)
% | REERL] % [ BRIEE] % | EYER
4 sl 549.36 4.10 59.24 1.28 62.22 1.02 60.97 1.02
T 548.36 2.30 31.31 161 95.26 0.37 84.21 0.75
?ﬁq’%{\ 547.46 2.67 78.34 0.96 72.49 0.88 54.37 0.97
HEL 547.46 3.76 74.15 114 48.53 0.95 53.74 1.20
[ 530.65 259 19.75 0.83 89.36 0.58 73.45 1.06
OECD | 497.68 0.54 47.90 0.21 82.01 0.12 64.53 0.17
¥R ¥Fl : http:/pisacountry.acer.edu.au/

Fisk 23 T 41

(=) Ejﬁgﬁ-f%‘iﬁﬁ fifl (Regular Lessonsin School ) 4 /| Eﬁf,l‘}
HE 78% B TA%[ T A5 b iR 20% T 31% - 4
ETE T EVVBIE o )5 OECD [ 47.90% -
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Em]JJEﬁJi‘S B 62% ~ il
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FESTY e T Eﬁ m?y?ﬂ 2 PRI o [y R PR R 2
, < \3]: E $i“ ;

=) IS =K (Self-study or homework) 2 /| [H 1™ ¢ 55T 84% ~ b

74%- PO 60% 7 v 54% 1S 53% [T OECD T 4{fifiy 65% -

% 2-4 PISA2009 20 sk | €115 1 5 W28 1 Hrse 3L SR PR T AL MR

e St
T4} R 2| 241 | 4671 (670 S
()

P16 27.88 20.72 24.92 11.16 11.52 3.8

(F 155 Ffgmest) (0.82) | (0.68) | (0.6) | (052) | (0.45) | (0.33)
604 600 605 598 625 472

HE Y5 (38 | 402 | 371) | 659 | @78 | 815
600 o pp | 575 575 578 576 597 476
29 G H;;P@ " | (336) | (367) | (283) | (424) | (351 | (6.8))

.y | 557 557 559 557 578 451
Y (299) | (347) | (3.26) | (4.03) | (352 | (6.37)

[E % 2578 | 1695 | 2513 | 11.56 7.1 13.47
(F 173 AEEE) (0.63) | (0.5 (0.56) | (0.45) | (0.32) | (0.47)
: , 593 568 580 569 557 462
Frp e (2.93) | (361) | (309 | (426) | (5.12) | (3.65
(14 53 %[ 569 550 561 552 533 441
OFEEER) T | (299) | (362) | (297) | (412) | (453) | (352)
548 536 545 538 518 432
ik (2710 | (324) | (262 | (3.75) | (4.45) (3.2)

[E % 50.36 | 18.03 | 23.11 4.24 2.26 2
(F 1o AEEE) (113) | (0.7) (0.73) | (0.31) | (0.25) | (0.26)
- e | 559 552 556 553 538 484
ik B (3.15) | (4.64) | (4.03) | (8.06) | (11.13) | (16.18)
@7 53 %[ 552 547 551 550 540 480
OFTEEEER) T | (32) (4.6) (3.41) | (7.21) | (10.85) | (17)
536 532 535 535 515 469
ik (255) | (3.85) | (3.06) | (6.18) | (10.73) | (15.51)




P86 [ 2 [ 1] S X A A [ =2 [

I

[HiF% 19.82 | 1156 | 2831 | 1411 | 1107 | 1512

(F 177 AEEE) (1.32) | (105 | (142 | (0.69) | (0.72 | (0.78)
520 541 573 579 584 475
o e (9.54) | (5.62) | (4.48) | (4.09) | (5.48) | (4.66)
40 ﬁg 73 2 516 538 562 566 566 475
(FosbAsegs) " | (855) | (5.52) | (3.86) | (3.76) | (4.67) | (4.64)

516 541 564 566 564 479
ik (8.45) | (4.46) | (3.66) | (3.86) | (455 | (4.79
[HiF% 3172 | 1289 | 21.44 | 10.76 7.02 16.17

(F 177 AEEE) (0.9) (0.6) (0.79) | (0.51) | (0.35) | (0.65)
537 540 594 579 584 450

%43* B (3.65) | (5.03) | (5.25) | (5.91) | (6.08) | (4.41)
(34) 3 sz | 992 547 551 550 540 480

(F 173 PAEER) I (3.2) (4.6) (3.41) | (7.21) | (10.85) | (17)
536 532 535 535 515 469
ik (255) | (3.85) | (3.06) | (6.18) | (10.73) | (15.51)

[HiF% 4877 | 12.79 9.34 4.79 2.69 21.62
(F 177 AEEE) (0.35 | (0.18) | (0.15) | (0.09) | (0.09) (0.3)
OECD & | 513 494 502 505 513 420
total B (1.39) | (145) | (1.93) (2.3) (3.9) (1.06)
438 53 - 524 503 507 507 511 426
(12 (FoobfgeE) 7 | (147) | (L53) | (L75) | (225) | (3.95) | (L.07)
oy | 517 497 503 502 505 426
ik (146) | (1.54) | (169) | (225 | (3.87) | (1.02
E’%’Hﬁjﬁﬂé% . http://pisa2009.acer.edu.au/interactive.php
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.| 24 |1 24| 35| 35| 35| 35| 34| 34| 35 25-41 2.8-46
A
ST
;,EI;? 13-271.3-27 2-3.3| 2-3.3| 2-3.3| 2-3.3| 23-3| 2.3-3|123-34 17528 | 1.9-31
q/SEY
B
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H/SEY
ST
Jj\%‘f 3 3 4 4 4 35| 35| 35| 35 32 3.6
A
I =1
7 | =E
23 | 23 3 3 3 26 | 26 | 26 | 26 24 2.7
T |
A
g,%i 855 | 855 | 114 | 114 | 114 |99.75]99.75| 99.75| 99.75 912 101.3
q/SEY
S
Jj\%‘f 4 5 5 5 5 5 4 3 4 40 4.4
A
PG|
3 38 | 38 | 38| 38 | 38 | 33 | 25 | 33 30.9 34
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A
Q'Ef("f 102 |131.25|131.25|131.25|131.25|131.25| 116.7 | 87.5 | 116.7| 1079.1 119.9
EZALD
) 3
AT
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B | R
A
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H/SEY
PG|
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A
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H/SEY
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Ty [ : 45 53 gAY w5t : B0l ] 40 53 /4] ~ B8'f[1 45 53 18

*PIh c 545 5T /AT ~ 159 50 /A IR : [ 5 40 3 /AT - 157 45 53 /AT
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2009) - S @ ~ [ I 2 (?iﬂfk[ﬁfjlé;»" ¥ » 2008a > 2008e) ~ #EEs ( Ministry of Education »
2007 ) ~ Frpsk ~ }“?%F (*&F#ﬁﬁ}l R PR FE]) 0 2002) UL SRR ISR
Byl 2-5 Fra o S JDWMEF‘J’FE[FTJE)?J%& i b U R e DS
B tfj\—fi"lﬁ“ﬁf E“ (1759 PE(EACEA, 2008) » 7w 3k 2 EROSTHT R -
ISP ARSI 5 R 5 T IS 55 Ak (SR s et 3-4 B> 1 1859 [l 5
2.7 '} (FNBE, 2001) » UNESCO #* 1986 @%ﬁ;ﬁﬂf IR - B v 2.6
|- Eﬁ Tt 94 [ =1 (% (United Nations Educational Scientific and Cultural
Organization [UNESCQ] - 1986 ) ; %755 il 17 255 &F 101 | Eﬁ s SRy L
£ 109 ﬂlﬁ » FI4 120 Jﬁf 7‘% 125 Jﬁf 3@@3«'&'[@ 130 Jﬁf PP
FPEB PR R HEITE*&J” RS )

"R Jii& [ 92 F A — EEFASRf L 1 e A
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16 (=23iH 43->587) ] Gﬁéﬁ FUS A5 fl1 1221 3 RSS2 YT 1 afy (3 A4
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# 2-6 TIMSS2007 P 7 i = Efsis T B2 RS, 2o T B ERTEE ) VP
w55 1 85 HUEE () # g@ﬁﬂ(%)

mb
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L )
il ?il [FIES [FIES

9.4 16.6 9.6

L E -~ SN =l
Y| - FRCOT B i
Gt [ O S O O O 5 O B .

A 325 | 444 | 160 | 72 | 344
607(3.6) ' : : : :

=

W

%‘Jj[liﬂ(’
509(3.7) 48.6 32.5 11.3 7.5 50.3 29.1 10.9 9.7

sl

576(1.7) 25.9 34.5 23.2 16.4 28.1 31.9 20.5 19.6
i

568(2.1) 34.2 36.2 211 85 33.8 31.6 224 12.2

i
sy 732 186 54 27 826 | 120 30 | 25

I 15
500

1% 2-6 FI‘ PV AES TIMSS 2007 /[ P42 gD fi—fl'gﬁj 19 55.2% % - :J[Efdf‘
[Fil T g@ﬁﬂ (enjoy learning mathematics) | » 15 fiEREE BT AUZS I LE)
25 O%: f 6 537 (92 D B I e o IR 73,296 AP BT 41 56.79%
F J[Eﬁ HES "R (like mathematics) ;> FSBIF1E| 28.1% - n?ﬁ’ﬂl FIEEY
- (IEA, 2009a) °
F 2-7TIMSS2007 7 & 58 % [ T Bt " @S PIgeEr | o T RS ) M
53 " HEE (%) 1 ELE(%)

(e L ?]Eﬁ 7 -~ fELT 5 E Igﬁ‘ 7 - ':ELT
o [l & [l & [l & [l E R [Fil i il il

55.2 254 11.2 8.2 56.7 22.7 104 10.1

ISl

508(4.5) 14.6 29.8 32.2 23.4 14.1 28.9 30.5 26.5
et

597(2.7) 8.6 30.3 41.4 19.8 29.5 37.1 21.0 0.0

%le:lﬂ,
503(3.8) 34.2 40.6 16.9 8.3 33.6 38.8 16.8 10.7

7@~
7
572(2.4) 15.5 45.2 29.8 9.5 13.4 43.3 30.9 12.4

FI 9.2 30.4 42.5 17.9 9.9 26.5 40.2 233
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53 . S MR (%) , . HE (%) ,
(fEiee=)) X IR P B3\ X L B3\
[FIES [FIES [FIES [FIES [FIES [FIES [FIES [FIES
570(2.4)
@“[ﬁgi)jo = 34.8 32.0 19.2 14.0 34.1 31.0 18.1 16.8

Fliske 2-7 i D 202 HISEPRS TIMSS 2007 77 57 5 o it 35 fififiy 34.8%% 7 7
AT T P B G SRR BT OS] 14.6% PR ST PUIRIR S
= 8.6%  PEOF|T GVIE TV IR S ARSI 2
34.196 1 2 I T RS FYIUE) 14.01% 0 BEG STV TR RISE 9.9%
(1EA, 2009b) -
% 2-8 TIMSS1999 ~ 2003 » 2007 " i & #gp e | e TR RIE ) Z5 P

B 1999 =+ 2003 2007
] e 30.7% 25.9%

)Y F Sk A s
PR I & 50.1% 55.2%
e e 15.6% 13.1% 14.6%
- BIRE 24.0% 29.3% 34.8%

MIEPE TIMSS 2007 P45 5% 2 [BIfE 1 fili[iy 55.2%0% - :J[Efdf’ﬁ A @v?;a?@\f

FYRIpUE R [T 25.9% > B[ EFGRPIFIR] 14.6% 1 1 RS ST HSilE
[ﬂ[ H[ (24.0%>29.3%>34.8%) » [LIZG 1Y 1" &7 3 b | URERY -~ BYPI% T o m S
BT S5y
CREBEERAIE L AR
< 2-92001-2010 F BIIERYEE R Ju 25 - TS - e - B A - IBIEER
#-% | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Vs |9 7 | 16 | 6 7 | 10 | 9 9 | 11 | 19 | 8
TSW| 63 | 38 | 55 | 63 | 55 | 39 | 61 | 74 | 67 | 72 | 57
(@ | 54 | 54 | 64 | 61 | 47 | 62 | 56 | 33 | 47 | 38 | 28
fi4| 13 | 16 | 9 8 8 7 6 | 11 | 2 7 | 12
X 2 3 3 2 2 5 5 3 6 3 2
E’}’Hﬁjﬁﬂé% : http://www.imo-official.org/results.aspx
sk 29 i JH o1 = APIERRE S5 0 i > SBITE BERI D) RSO R



SR P (International Mathematical Olympiad, IMO) %

| R AL

. 2-10 PISA2006 IS Fj 7 € 1 [ Tghpt 1F 157 1

=5 Pol

e El oz Y= IEEEAF?'V& 1 ﬁl[ji é
PEO/BISPIG | 55 oty (F157 iges (F153 F“M@ .?‘
5T1 E/Ed~ 549 (4.1) 3.64(0.58) 11.80(0.83)
5Y2 G B 548 (2.3) 1.15(0.21) 6.31(0.50)
513 £l 547 (2.7) 2.94(0.45) 9.00(0.82)
5V 4 £/fkiR 547 (3.8) 2.32(0.52) 9.07(1.29)
5Y5 &l 531 (2.6) 2.45(0.61) 5.37(0.64)
TR A EC R+ hitp://pisacountry.acer.edu.au/
PISA 2006 L3 B8 055 » RRERLAL Y PREITT (05 Bl 235 S
TR 1 H Tl 1090 [y B 5.9% > gl\rgﬂifﬁgw@ J i

i Fy B[ (Organization for Economic Cooperation and Development [OECD],

2007 ) ;

TG [l [T Ttk 128 iﬁ
9= f‘fﬁ T a&«'ﬁ KTk 6 s
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e 2-11 PISA2000 R =i = & 1y (Vs 157 b=

(AT 1 Ho etk 6
PEOIBIFETE | 5 ry geves (F ,l;} E:f@ﬁgn_.:—g\) (F F}ﬂx E:f@ﬁgn_.:—g\)
571 8/ 600(2.8) 1.4(03) 26.6(12)
572 G 562(1.4) 3.0(0.3) 15.6(0.6)
513 G 555(2.7) 2.6(0.4) 10.8(0.8)
5T 4 546(4.0) 1.9(0.5) 7.8(1.0)
575 /E]= 543(3.4) 4.2(0.5) 11.3(12)

BTG ANTE

http://dx.doi.org/10.1787/9789264091450-en
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Ak LIET]
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A TP RLERS Y el - SUEYERIE | @ 1.4
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% 2-12 TIMSS 2007 | PUEFEEH| = ¢ % & ek A
oo | BG4 (400 53)|[IAE (475 53) s (550 53)|Fiks (625 53)
Tl (eeE) % | SE | % | SE| % | SE.| % | SE
ST & Flﬁf‘
ST ¢ 607(36) 100 | 01 | 97 | 05 | 8 | 16 | 40 | 22
%{’Diﬂl’
372 ¢ ) ) ) )
572 ¢ 500(37) 98 03| 92 | 09 | 74 | 17| 4 | 21
573 ¢ ™ 9 | 02 | 92 05 66 | 12 | 24 | 12
' 576(1.7)
B
E“T‘ & E
T4 ¢ 568(2.1) 98 04 | 8 | 08 | 61 | 1.2 | 23 | 1.2
N
g1 & | TN
75 ¢ S40(7 1) 95 | 15 | 81 | 29 | 52 | 35 | 19 | 21
BB 18 90% 67% 26% 5%
TR F7F : Mullis, 1. V. S, Martin, M.O., & Foy, P(2008).TIMSS 2007 International

Pk 2212 f' ) 1 25l |

Mathematics Report: Findings from IEA’ sTrendsin International
Mathematics and Science Study at the Fourth and Eighth Grades., from
http://timssandpirls.bc.edw/TIM SS2007/PDE/TIM SS2007_International

M athemati csReport. pdf
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o MIRERTEEE 5T 155 ﬂ JE Fi HEE

FERERT 3.6 0 TSI L7 Z5l [ U SRS RORETE SR AT
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e | BIFEE | SR @E005)) | (MR @55)) | i (6505)) | FiR (62550)
il Ho(EEE) % | SE.| % | SE.| % | SE.| % | SE
svq & =5k
571 ¢ 508(4.5) 95 | 06 | 86 | 12 | 71 | 15 | 45 | 1.9
oS!
E &
T2 € 507(2.7) 98 | 03| 9 | 07 | 71 | 11 | 40 | 1.2
%{’Diﬂl’
E &
573 ¢ 503(3.9) 97 | 06 | 8 | 14 | 70 | 20 | 40 | 1.9
4% A 94 | 11 | 8 | 21 | 64 | 26 | 31 | 21
B4 [ 572(24) . . . .
STE & FI
575 € 570(2.4 97 | 03| 8 09 | 61 | 1.2 | 26 | 13
BT B 75% 46% 15% 2%

PR 75 - Mullis, 1. V. S, Martin, M.O., & Foy, P. (2008). TIMSS 2007 International
Mathematics Report: Findingsfrom IEA’ sTrendsin International
Mathematics and Science Study at the Fourth and Eighth Grades., from
http://timssandpirls.bc.edw/TIM SS2007/PDE/TIM SS2007_International
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PR TR VAT IR 9 U FEVggﬁlwé al F%V%g“?ﬁiJ JIERFrTRAE
AUl A 1%k (FNBE, 2004b) o F U A SR Ry SLTC R Z1 BT ~ o8 3
1~ WE! - BRI SRS B o A R ¢ R A
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= Ul%ﬂ'l?ﬁﬁ'éf (Heuvel-Panhuizen, 2003 ) - fif (U] | 1557 8 TSP &R, == TESER
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