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Relationship between Number-Line Estimation Ability and
Mathematics Achievement of Second Graders in Elementary
School

Yuan Yuan' Sue-Feng Wang? Kuo-Long Chen?
! Graduate School of Education, Chung Yuan Christian University
2 Yang-Hsin Elementary School

3 Department of Special Education, National Hsinchu University of Education

The purposes of this study were to investigate second graders’ number-line estimation ability as well as to explore
the relationship between their number-line estimation ability and mathematical achievement. The participants in
this study were 137 second graders of an elementary school in Taoyuan City, Taiwan, and a number-line estimation
task (including number-to-position and position-to-number tasks) and a mathematical achievement test were used
as examining tools. The results of this study are as follows. First, on a 0-100 number line, the second graders’
estimates fit the linear model. Significant differences were observed between the number-to-position and
position-to-number task results. The students’ estimation ability in the position-to-number task was superior to that
in the number-to-position task. Second, significantly positive correlations between number-line estimation ability
and mathematical achievement were observed. Finally, the ability to complete a number-to-position task explained
13% of the variance in the students’ mathematical achievement; thus, it can predict students’ mathematical

achievement.

Keywords: position-to-number task, relation study, number-to-position task, mathematical achievement
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— ~ MIRERE
AT BUg (number sense ) FEEUEEEE MM E R - BINSNEEE th—E05 E BN
REIHVE M - SR BRSNS S E T B NILSE BT RESRG F 5 E
BERRE TR AL RSB A B W HAR - M {hEH BRI IL(E8E ) 2 — (Jordan, Kaplan,
Olah, & Locuniak, 2006 ) » {HAEE]/ NEELFRIZH » {5t (estimation ) HYZEERNG AZ FRKHYE
B (CGORE 1996 28 > 2011) - EF st aE D&y BRI fhET - HE M st EibaEt
(Hogan & Brezinski, 2003 ) » HAr A& aAIE R AGE 40 5 /2 75 23 F HA RS DASE R - 1]
Wt EILHEIZ P AR - SUFREA TR RIS - B AE AR RE R © sTEA
sTRIDVHEEREFRART T o B hat oA B LS MIRIE - RS BOET4ia AR -
PRI AT DAS A0 N B B AR TRASE
Dehaene (1997) f5HEURVERERE T## ~ (HatFHRFHENIRE )T - IBEAF ST E I
SLEEAE — R4 EEUE SR B TR (S HEB RN S N EHBURHTA R T (Berch,
2005; Jordan et al., 2006; Schneider et al., 2008; Siegler & Opfer, 2003 ) - K[ » FRESFHELRE
ST A ERE B R 8—(E0AE ) (Laski & Siegler, 2007; Van de Walle, 1998 ;
BERT  ANEE ~ #RETE 0 2009) < A AR L EAFEE SREL LAV (SR RE JIRHSE - WESEEAT
(EREVEHE R » RECAT 0 F (1) B $H{IrEF# (number-to-position task - fiiff NP task) :
HEPE 2R 25 253 > Z28 00 45 5 100 B 1000 AYBUELREL I o 35 STz —(E% (]
Wt 42) LE 5 K (2) LBEHEFEFS (position-to-number task, fliff PN task) © HEF(EH 73
Ryl B AR DAR eI EVET - A0 Tl a2 BuE 4R e PR e - 55505
A B EAVEE - BRIFT AR Z BRI » 2 A NP task 2R HER B AE A [F B - #i
FVEL T 5T FER (Booth & Siegler ,2006; Laski & Siegler, 2007; Siegler & Opfer, 2003 ) » HFZ
IBEfF (2008 ) DALLIBRAEHY . ~ TU ~ ANFARER A Ry It 52 » HETT PN task 1 NP task FIHAYLLEL -
WA [FFARAVERAAE PN task HYFRIIASLLAE NP task FHi4F - BI{E PN task o1 - 2R 8 {lEt
HYLEREMELLAE NP task 55 o HFASHES NP task 2 PN task FRIIAYLLEAFTHEUD - ZRBEFHTBHSE
GERATRE R S E AR SRY » R TE A DA B ER A Rt SR 52 - #E1T NP task 5z PN
task FHRHYEEELERES -
BE - HFRER T REE R BTG TRE AR BLEE L - AR TS L Y
Bt aE ) BLEAt B ER AR T HIRR (R RVE B - R IR SR U S B R B A S TR BN oAt B
B S AR AT RE ST A& R MERYRR (% © (140 ¢ Laski 81 Siegler (2007) Gf5E85H -
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TeMEREIFIE N ARV B - 5 BARBUE AR EIEHE E B L BRS8N SR - 5L
HUR B EE TR I RBIEARRAE T (R R BRI ) AR e AR
1t o S B LA HER 2 Bl N =T 4R 24 R BRIV S » 383 S R B (5T RE TIRER
AU » BT B ER A HIBRH S AT (Booth & Siegler, 2006) - i BERVFIAC S5k 138
TR ARt RSN B S [R5 50 3 & | > 40 © Geary ~ Hoard ~ Nugent £ Bailey (2012)
SRR B B R  BAT B TR B AR 59— L8 - SRS ISR S BB Rt SRR
BE AR ETRE IR AR SR B (% - B3 R E AR MR LaER - HAER Ay
HyZIR FHAzdF (Booth & Siegler, 2008; Fischer, Moeller, Bientzle, Cress, & Nuerk, 2011; Link,
Moeller, Huber, Fischer, & Nuerk, 2013; Ramani & Siegler, 2008; Whyte & Bull, 2008 ) - DL AERVE
H GBS ENTRIATT - SR MEFELR R EAY (e ) B B R B E Ry =&
B RHRE (ZRBEfT - 2008 5 FREFES » 2012) - (ItE - B ERUELRE: EAVECA (G TR B H 8
BELH R AR - BEARINEE R E RS R B (et ae B 28
THEA % > ABHFTAGE—25 DL NP task B PN task FHE RAEIE - PRET H BRI H plt R
IR

=~ R EAVERE
TRIZ AT Fe B ey il AT FeleRa Bl N R SR A A B E AR B B RV E T RE
FragRetist o T AR BB B R R Z I RARRE M - BAeRIPIFE A
(—) BUN_FREBENE TR RE ST s Rofr] 2
(=) BU/N_FREAAE NP task B PN task & Z IV RILZ S ABEHTER ?
(=) BIUN_FEREZAAE NP task IR ~ PN task IS ERERE St A HREM: Ky fo] 2
(M9 BN ERAEAE NP task 3R R PN task IS BERERE Rt Y TR Ry () 2

B\ ~ SUBRERET

— -~ REEEEGE LB A8

HRH B RERE EEAEETAE JIRYEEE - 1R#E Dehaene (1997) f2HAYRGLE HHEE
AU R R AR RS o FTa R R e B N S B AR (R 100 DA IEEREE 4R ES EAVAL
B P AH/NE R (BEORAEET R, - EERIREST) (VR B E o IR0
e BEIPHIEE T - By NV AR 30 DA S EREERRHYERAE » MR KAVEE
HIERZZRZE/ N o MARMEIEUZEERAI L E - AR E R bR 22—y - ik
BN H AR NP AIE TR BRI 82 - FrDUFER R N E (A0 © ShHEE ~ BR/h—
LR ) » T EY s (estimated magnitude, EM ) FISHYEE{E (actual magnitude, AM ) 22
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BRI A% - BIEM =a - In (AM) +b o ZFTDIEH SIS » Dehaene 245 L HEHY

" BEEERR | (distance effect, DE ) 2R - AirsEAY DE » g2 5 B AR AT i (SRS a2 8 r i R
/INIRF > HCIEEARES S FTRR Y S MEIRF IR 1 AH T B S e (I EE e AT -y A AT - HIE
MEREYE - HFTBAIR ERFREHEE » Frll > Dehaene 375 5 B B8 N A PE (L 58 R
JORHYER G2 » T e R B HIRE R & A (IR 52 - (R AT 25t (Moeller, Pixner, Kaufmann,
& Nuerk, 2009; Nuerk, Kaufmann, Zoppoth, & Willmes, 2004; Siegler & Booth, 2004 ; fE &5 ~ &85 -
JRALTH > 2009) &4 PRET Dehaene (1Y T SEIHAFIGR IR, VRS D IERE -

Siegler &1 Booth (2004) s&at#{EAREL EHVEF ST ERAEAIHER ~ Bl/N— ~ Z4F5HY
SAEE > A FIRVBTFEAS RS Dehaene HYRGY - B EAEBUEAR B D TR EtRE DAV 2
T IR AR R AR MR o 2 ERIED N — 4 R E R B e HE M T B IR 2 5 8
& (BE]TBVN S - SLERRMERA o FERFEA (2009) LAFERIZIFER - Bl/h— - =
FRAGHEAHER > — B RELR 0 2 100 SEEARVEFEEH R -t e R E MR
S — RS NIRRT BRI T S 2 MR MR (B P R EAB R (a3
R R EE B - BN E EE R G AR MR o T oh e 5 A — AR RN %
R AR R -

PRI - AR A EAT B B EVEE ST RE TR R ERZ B AR R (4 - Rt 2Ry
s HE S ey B IR E RV 0 - AL BT 3= E RV B R/ NI B R - B
400+ Nuerk %A (2004) 2275 Siegler HYBF flint &y > HahHER ~ Bl/N—  ZHEERAAE 10cm
HY4REL B4 100 DANEVEYAEET - SRR ARG HEM E IR ENR % - WIE 2
A% > MEERIERR % - Moeller T A (2009 ) SBOM BB NEEA: B it S50 (E 4R B BB
ETRESHIER - IZEaE R IR - NE—FR AR BB SR B EAVEE(hETRE TR R B8
R MRARIMEER - H2AE 10 DINHVEIF-ZRERECRAVES - AE 10 2] 100 AYEF-ZRE
/N E &R -

SMEZ > HATER R EEBESRE ERVB (LT 3 A & W (1 £ 2RI
B —E R EEE TR - EAEBE R EVEAEETRE I BV R R R B8
R ZEfE R R MERFE (Siegler & Booth, 2004 3 HEH A » 2009 ) 5 55— AIlE ISR A R EAARE
SRER ERVEFALETRE TR R E AR S FIRY B E v] e HER A RIHRER > BIFES
GBI H0E RRERECRI B4 TAE R EA 2GRNV #E HREREY Y E 4R ( Moeller et
al., 2009; Nuerk et al., 2004 ) - (Rt » Sl BEAEBUE SR E EAVEA R ) EiE U2 — (BB IR R
R E- -
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=~ REABESER FBE AR

BEFRR EEBERE FEFEETRE IS - FEEEE R ERRRNEEHER - B
SRR ER I HIRH SR 2 4 P A SR E SR B R o T B (BE SR EREA R/ MEELR K {E ) - B
& BT R AV (e I 72 i S A BUE AR B FEFTE P a0 Ay T8 - SR EoE
FAEIE(E EREAVRFE AT R THVERS - RE] 73 BB S B (B NP task) > RE 1 55—
S EHH TR (M PNtask) > FE 2 -

ER—MO~100NEE FH 2R LNNELE > FREE 2

R ATk 1=F

0 100
1 NP task _%

R 0-100 MEE FEestse O DEFrENETe

( )

©
|

o 100

2 PN task /=%

H AR RATARZEMITTE > % M NP task ARG H B AEA [FIE T #uE PRy B it =30 (4
BEERTEN > 2009) » FIREMR By PN (S 5 6 Fd B R A EL B HIER SRS A T AR - IR SR Edy
DUNP task {F Ryl iR EAL B E AR E: EB et aE ey T - R E B AT A1k - DRV REAFE
AR BB RIA LB BB TRE DA SR EAIELR - A 2BET (2008) DALIERAEHY— »
VO~ FREERERAE T 5R  #E7T PN task 811 NP task RIFAVELES > i8R A [FIFRAVERAAE PN
task HYFRIAENELAE NP task FI4F > BIFE PN task ot > SRSy flintAULERELELELE NP task B 5 -
HFY e T DA D A e PR B A A IR (R SRR 72 5 - B0 e R TR s S e oTy
Bgise > IRIARWTS0R P A2 SR B 7E PN task 1 NP task AYFRIRERET HE PR TRE TRV -
PR e B A AR (R B -
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W

~ BISRTTA

— ~ HFEASe

AWTFEERERRU - BRI e . — AT EBC RE Tt B N SRR SR e st -
ARBEG L —RAETES - “FFEATRER - ER - 598RE KRR EEE —EPT
LG4 5 10% 754 - HAT AN EE » G 28 5029 N & " FHETEFE L2 AL
4289 N0 3171 A - WIFEETFENAT > 3% THENFE S SEEHEREER - FETUITERIR
& - AR > FIRMEHNAELE 71 A 2469 A > 3t 140 A - [NA 3 ir8 48T istat
HaiE AT WZ _EREERG > & 137 284 (BE T A 248 66 A) MR
BRHHEIT T

IR

KW7EARAEEA RE JIRIARVE Ry R =858 - F— NS B A e TS Ry NP
task - 55 " (EHERR B AEE HERS Y PN task - 55 = {55 22280 FE EL BER AE T BRIV W) 40
A PUNERBH HIERAY N A B HIRE e -
(—) NP task

KIHZE R T BB RYDT IR 45 SR ML » NP 4REL R ERYEEETEL Z AH[E] - B TR A4 4RAYH
A &R 25 AN HVEHESRES > AAIiEEC A 0 0 ANHEEC A 100 - BHEETIVETEALR 25 A\ 5743
BER BT 2 AT o AR AV E A B R A ST AR Ry 232456182542
67 ~ 71 F1 86 $£ 10 {[H - HPABER 7 =0HERIE 10 (EEHERAVIER - HERARE | H25% 10 H
Fy—H B NP task - HIE T8 HEAAE NP task » F—E 0 FIEN AT RER - DL
Opfer (2003 ) FHREITEURFA R BB A (S THYEUE - DAZORERD 2 Bl - 55240 0 &3
HIRER 0.7 277 » 0.7 =25 x 100= 2.8 » AL A4 2 VAL ETEAE 2.8 AT - LA
Siegler £ Booth (2004 ) ArfgtHay4a$iEa=2% (percentage of absolute error, fi&jf# PE ) > 2RETHEE
AAE NP (EB g —ERVEE R ER - HEFEAR -
ffiztHE — BFRME
P AL A B e

B (PE) =

NI » 3% R ERERAE ARy
28-2
100

= 0.8%
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(=) PN task
NP task Y 10 {EEREZ & - BEEE5R 11 HES 20 HHy—H—#EHY PN task > #fliztayfir
B 25 N BEREEEN—RERTR > HRETA —SKiescit > FRA MR LEE
© SCHEATRNVE T B - gefbat Ay BRI FefiE > R 2-3-446+18-25+42 -
67~71 186 3£ 10 fii > HLABEIE G UHIERE 10 (EE HIRAVIER? - 154 PN task AYlEHEZ 1%
ST EEAES N PE - flg0 © BORIGH 2 PRl BENET > B8ERER 5 > AISEEE
AR

|5_2 = 3Y
1001 °7°

(Z) BiFEERBERRE TR

AWFELIME R ~ FUIMEE = TAL (2009) F[E GBI ST EL B R AE T Bs 2 1145 R Ml
ST H - BN ER RS MR SHY o BB RaZ AL VB ERE Bt - [RAN G SR e P B L
ERRETNEREY B R AR UG B N T AR B R AR PR R A A (RIEIRERA BN AR
ZEEH = ERA MR FES > FrA AR — MR A - KRBTSR A - FEE A2
BRI ER ~ [B5T1R - IEAHYEER IS ERBUERE TT MBS 2 WIS - HIH H o fréE Rk 5
eV R 43 > SR K. 70

g wmE T REETE T BTN ) TEP M T HETERR ) T BER G A
aie 23 8 - 5T 18 B ER] 9 B 50 B - B AVI(EEE > A —(#EEEY
Y > FEH—REES 1 53 0 Jior 50 3 o EHIBRLUES 20 AFGETRENE I ER GRS - =8
BRI E— S E REAR B Y. 77 2.87 Z [ » 2 RIBRHI B — SRS A By 85 -

=~ AR

A A5 U AR R BT - BREIBGHEM - BFFTEF il 7 B B i
1T T B flstERs 5 BRH > R IBRBAAGAT M AR R0 « T BRI S (s - N EEt AREY
ERERA - SRS E A DAVERR] GRAEEEIRLL ppt 182K > RIFRBURIMTSR: ) » FEE(R 0-100
AR RESEEANB T EEREGREIME E - sias (R EAEE —E4R - BRI R
5 rHE o BEFIEANENUHERRELG 0 FHES o ) NP task &551% > HEAEME L PN task HYHEH] -
LRl - T EERR 0-100 HYEERT - A —ERECHT » (KRG EEZmE I E R T%
AR R R TR - BRI Ry 5 oy > BEEIEATERMERR LG - HES o ) BETIRER
IR E R > AWTFEAET 50 Ryl T (8 s HEBH I RER S - B aH TR NS R
R=K > NEITARER AL FIRT HY5E — EaRAVIRF A M T E2 e P ER B R RE T MR - BT ST & ALas —F 4R
BRI BRI B MR > FRBNAETTHEMN - MRS S DI A E AT - A RIEHEAIAY S
A FIERE AL 277 B
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— ~ B41F NP task B PN task FYERIRER

KIHZERE R AEAE NP task G—@{¢ 0 FIELREAIRE (A7) B L MEEHE - FR
T—REHY NP task B2 PN task FRILE R AT - BN —EREEHE 98 - (SEHEE a8
HIEEAILE ~ B - MU E SR (PE) » B2/E1F NP task 81 PN task Z FIR(EBHET
ESEREENR L -

fRAER 1 TE— (180 NP task o » 2 AYMEEHE IR0 5.76 - fhEHE IR EIRE 2 1Y
2.88 5 5 3 AUEEHETH9ELS 9.16 - (EETHE I EUREIRE 3 7Y 3.02 £% 5 4 fhEHE PR
10.40 » fEEHEFIEREIRE 4 69 2.6 % 5 6 AYHEHE TS 18.30 » (HETEFH A EIEE
6 (19 3.05 {& - {HAE—fr%Hy PN task o » 2 AYMESHEPI9R0E 1.54 » S HE P8R EIEE 2 7Y
0.77 £&% 5 3 BUEEHEPS9EUS 2.39 - (i HEPHEEUAEIRE 3 7Y 0.80 £% 5 4 AYMEEHE IR
3.29 - fEEHEHTBU EIEE 4 7Y 0.82 {5 5 6 AUMHEHE I8 4.77 » (e THE 8 EIEE 6
(9 0.80 % » AT LAFE A —Ar BB A HERS 2 » B4R AT NP task (HEH I (EESREEERE R -
M PN task {diztFI(EEREEE BB -

R THY 18 ~ 25 1 42 75 = (&Y NP task o - 18 AYfhEEHE 85 33.08 » {hEHE
PR EPRE 18 /Y 1.83 %525 HUfHEHETHI8UR 33.02 fl 5 HE RN EIEE 25 7Y 1.32 % ;
42 IS HEPEIEURy 49.01 - (SEHEPHEUREIRE 42 69 1.16 1% - (HiE ={EEHE PN £5 4
18 FUfdEHE I8N 9.94 - fEHE 9RO BIR(E 18 7Y 0.55 %5 25 AYfEHE V- 9%% 16.09 »
EEHE IR EIRE 25 7Y 0.64 1% 5 42 BYfHEHE VI8N 38.23 » (HEHE TS E R EIZE 42
#9091 % - [HfEEHEFERE - AIIERE T2 TE G ER T - 22424 NP task
E Sl BEEAVLE o A PN task F1 - B2 ERZEIZEAVIE -

FEFLFLLERY 67 ~ 71 F1 86 72 —{E%HY NP task o1 » 67 AYfhia HE I8 61.85 » {hHEHEF
HEUREEE 67 1Y 0.92 £ 71 HYfhEHEFEURy 70.82 (i HE I BUREIEE 71 Y 0.99 £
86 HYMhETE V- H9%US 78.64 » (HETE ISR EIE(E 86 Y 0.91 £  {HiE ={E#AE PN task H »
67 HMEETHE IS 6712 (HaHE VB ERRE 67 Y 1.00 ;71 BYfhEHE V9808 73.63
e HE P EUREIRE 71 69 1.03 £% 5 86 HYfLEHETIT9EE 86.19 - {hatE PR HEIR(E 86
fy 1.00 % o AJLUE HI{E NP task B PN task o1 » E24:%f 67 ~ 71 1 86 12 = HEHY (L FHHEHEIR
PETEIEE -
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G DL EEYRO » TR RUTRAYEL - 222545 NP task AUfEET45 5% Beifl » 4F PN task AYflist
GERZ R (&AS o AL EAYEL » B2421E NP task F1 PN task FYfLET45R » (HEHEFBE R
HIRE - A B EEHERPRBERERT A EE AR FYRFGER - W25 IRV
JER (RIBEECR) WalgEE ARG RE R YBIVER - e VB E R AREE
R > B se R R B E R TS NI A e e B 2l B B E R L
TR LMEEHE B h A BOR R - DI FRE Ry B BIA R TRE BT 04 » DU AHT
FEHVERL > SRR I ATAYAE R -

%=1
NP taskEZPN task BB MBS R ER

fE*‘

‘[W

1A, Jr MHE 2 3 4 6 18 25 42 67 71 86

el

g 576 9.16 1040 18.30  33.08 33.02 49.01 61.85 70.82 78.64

% s~ 2.88 3.02 2.60 3.05 1.83 1.32 1.16 0.92 0.99 0.91

g A

~ AR 4.17 6.84 6.15 10.57 14.67 12.57 13.93 9.74 9.02 8.04
{17 # 5.00 8.00 8.00 16.00 30.00 30.50 44.00 62.00 71.80 79.00
PE (%) 3.80 6.27 6.55 1249 16.08 1091 10.39 7.96 6.79 8.67
SEIEEE 1.54 2.39 3.29 4.77 994 16.09 3823 67.12 73.63 86.19

; SR 0.77 0.80 0.82 0.80 0.55 0.64 091 1.00 1.03 1.00

g PEE(E
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Based on Cabri 3D and Physical Manipulatives to Study the
Effect of Learning on the Spatial Rotation Concept for Second
Graders

Yu-Jie Wang? Kaung-Hsung Chen?
! Dayes Elementary School, Ta Yuan City

2 Department of Mathematics and Information Education, National Taipei University of Education

For teaching spatial rotation concepts, this study investigated the learning effectiveness, problem-solving strategies,
and error types produced by different teaching methods that used physical manipulatives with and without Cabri
3D geometry software. The study adopted a quasiexperimental, nonequivalent group design, and 61 second
graders participated. The experimental group comprised 31 students who used physical manipulatives with Cabri
3D geometry software. The control group comprised 30 students who used only physical manipulatives without
the software. The research revealed the following findings: Both the experimental and the control group exhibited
considerable improvement following the posttest and showed that these methods of teaching spatial rotation
concepts were effective for second graders; however, there was no significant difference in learning effectiveness
between the groups. In addition, qualitative analysis was performed on interviews conducted after a relay test. The
results indicated the following problem-solving strategies and error types: Most students first used intuition to
make spatial judgements, before finding overall similarities between objects, checking for possible alternatives,
and confirming their spatial judgement by using mental rotation strategies that employed all or part of the objects.
After using their intuition, some students directly chose without rotating the objects; these second graders were apt
to make an error involving a mirror misconception. Finally, some suggestions for future research and teacher

development are offered as a reference to researchers and teachers, respectively.

Keywords: Cabri 3D, spatial ability, spatial rotation concept
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Discourse on the Constituent of Literacy for Mathematical
Culture in Terms of the Relationship between Mathematics
and Culture - Theoretical and Case Analysis

Po-Hung Liu

Fundamental General Education Center, National Chin-Yi University of Technology

Mathematics is a vital intellectual heritage of human beings, but few are aware of its relationship with culture. This
study attempted to identify the constituents of mathematical culture in terms of the interrelationship between
mathematics and culture, particularly the interaction of mathematics with Eastern and Western culture. We claim
that mathematics in culture and culture in mathematics are the two main facets of mathematical culture.
Furthermore, though the term “mathematical literacy” is well-known by the general public in Taiwan, its
components and constituents are interpreted differently in the educational literature. In this study, we conducted an
international comparison by reviewing and organizing relevant literature discussing mathematical literacy, and
clarified the vagueness of similar concepts to find commonalities. This study then defined literacy for mathematical
culture by integrating mathematical culture and mathematical literacy. Hopefully educating students in literacy for
mathematical culture may increase students’ understanding of the nature of mathematics and their positive attitudes
toward the learning of mathematics. In addition, we propose two exemplary cases, one for mathematics in culture
and the other for culture in mathematics, to illustrate the prototype of the literature for mathematical culture. \We
hope that our works of defining the literacy for mathematical culture, discussing the constituents of literacy for
mathematical culture, and analyzing the exemplary cases of mathematical culture may provide as a theoretical

framework for the teaching, assessment, and empirical study of mathematical culture.
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4L EPITTHT =S Z ] B SR S R s B AR AL - (R R MR RV RNz
PHEAEEA (1991) HFR "8 a3+ ahG 8 kY LG Eiee i (H3) WRILTIR
o EIT 2R FEAFERE > MESZHERIE FA I LEMAR - S E5—J7H » 48
B I AR S R ) SR R A PR B (DU R SR (T w8 5 20 - o (B4E) <SE B> B2 Mk 2 >
S ESBERIA - Y RS IEESOfR T o e Y HE - HIEEEERE - K
ST DHREIE ) AVELRGAR AN IRIRER: - 0 EEMPEF T2 o a2
PR B p R TR (BRETHEERIAEG RGBT -

& CEF - BEE) frsk " g oo AL EHE REE REFET O RBLE
FTHEE &iFIE o £72% 5 - ADUIEEREESZMHRVFHEIEFRRIRSC - S -
PRI BER RIS IR A RS R~ (RARAY B SE A LI T » Bt et i #0A va g AR - 1991) -
MECE IR RER BRI Zh S Ra B RREEE SR > (R R B H R Y
SR > MR CLERM) BYeReE T A RAV SR PR - BT s
HEE (BARSGEN) TH TSR T B 2 £ 2 F o BT AP > AT EE R

REHIA R R R W BEAVREE -

]

ol H]]] o


https://zh.wikipedia.org/wiki/%E5%85%AD%E8%89%BA
https://zh.wikipedia.org/wiki/%E5%AD%94%E5%AD%90
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(=) Rk FARBERHE AL

KA E RS F PHEMERE | A (BIIER > 1982) o EHFHUE R SRR B E L
flrE S - PRSI RIS E - IPRARTTE P B ER A B A - H S EAY T BYsRRA T
% BIVEBRY DRI R —1lo o~ EEITTASRIERE " U ) FAE B R R S AT -
HE B EN RT3 537A B FIER AV S & B R A E R BN S —aiE - HE
EBREERFUAEEAN  H— AEREE > BFEE THAM > #EAEEBEEER > HAERD T
¥RITTHIRTT ~ MyTEEER A ERERR A ([ » 1982) - ERFEFRLRIUN (ZI(FEICETE) )
R T B e BRI R ERR A2 %o E- s EmE2 FAEATo g4
- AR P R

T DA R PG TV SR B ALY EE R AT DASE R - PSR R - B B R 2 P
MPE 77 Al BT ER ~ FERN) - ja FfeE S SR R SRV RE st "R FD T EEE ) WY
AR - ESULAEMS - ANESHZ 7y - HDIRAREERHE R FEE R bRVELR K E »
SRR S G & S EPE TR 2 Fr DAREF Y IR 2 — -

2 ~ [MHREEME

BHISEBEAE GERNELLENRERE - B RB R0t g - FEBEaEY
L EEREGE o R AR & E R B & 0 (BaR TSR AREEE ; (mathematics
forall) AYMPAZDURE - B A A ZME TAMNENAR > MECEARESEEN—E
BEEER S b A H a2 B - AR S EFAVEEE BEZ - DB RER A e
EUEREBENNE

— ~ BB

B A G NS B R A ERE A A — TS - SafmsER - T T BERSUE ) SRR
18R 2 R — O AR AL T BESE L B DR EE A - AR R BENEAS
AR XA BERRERAE A e SREE - A NEESEMARERE ARG gE — Ut - AL EfEH
SR ? ASCAERES [ Kroeber B Kluckhohn( 1952 ){£22 iy 164 fESCLAYE FRFT ISR |
P g S Ao RS TR A A SRR S A K 8L, (p. 181) 0 f
RSB ESRATT ¢

o o TR RS R 7 et BT RS AR ST 4
L FALF > AL R SRR (PR MR F) kbt

FFR#E Kroeber ¥ Kluckhohn (gt o] DLE H i -
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Pl kP Y BEH LRSS ER L DB AL 0 BN 8T Pt ih
BEsrd o2 AR AR S G T R FRAS 0 T - 25 TR AT -

F#cha % o (p.357)

FHIEE o] DB SRR BRI EY) - ATRIREAE N — 2RI TEI ARV E R - LT
BESUEMEE B A REERAVE W - EEAEE EAEE -

MRALEER SR E M EERRE T B EREEE LR b ? J & T BEA MR
AR SR ? 5 A T AR RS BRI N 7 ) FEREZ IR AL - SRYET. (2005)
TSR T EF R RIS ) e " SUEIIIT Rty R T SUBAESEME ) =R E A
BRI - (EMAE " BERERA AR T EEEERRERE ) T R R
FESEME ) e RO - SREDSIMEHSEBIRER 22 Wilder 1£ 1981 FAEHEE A
BHVAEED T g - A k) VISR EE > SRERCE R STAR AG LIER MIRE
FIEEEN & i \BUUEREAERD - R3EE (2006) FEHISTAERIASE » BIAATEH - 82K
TERH B SR ~ RIS - SO EERAtH FRAVRIER - BERIEE I A SRR AR ER - [Nt
SRAEIERICHER RS ~ BERBL AW « S5 - BBt 5 R SR S8R ~ A~ 40K -
PEFRA SIS -

ZRFFEL T2 (2007) RUREZ Tl A am il s S LRIES: » S8 R B @R — IR -
i —EmRE - BESUEERAASUEREEZHRE 7 - Tethi e SU BRI 2 R IREES K
o BENE - B HANGES > EERSUERVEZHRR T - BERHTES - AHEEERGY -
RS - MFEEHEFHEAFHEIEIIIR - a3 REN A SOF - BASUENH -
L TRe R R S g b ~ B ZITHISUL ~ Bt AER e ~ BEERSUE - E
EEh (2013) fEfan S BERSUb— s HIARRE R RS (B R EA R TR e &
RE VAR N RO EIEE) - HBERSL ) B EEE VIR 4 -

&F LRI - B EE TN BER SR E MR E NP e - B T BEESE ) —
)RR BE Ry — 22 - —JTEIE S BRI A RIS EER 2 0 - 55— 7 (e B R i S B B2 5K
Bt -

-~ B b EE

Wilder (1952) f5iH » SRS EAVIE I KT AR —TE S BAT GBS LRI TR E - 51
sk IRRAE BEEENES - R BEERSNT Rt T BERSE ) — AR AR E AR
—{EZE "SI B2 TEEEFESUL ) BRI AR B N
g B AT B & AL A F & (mathematics in culture ) § 1&EHEEER AR R
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AR Hh L P A B B B PR B S ERFE (culture of mathematics ) » 72 & 230 —TEACERAVA
e aEhEsE - DUT o3 Al R i =& i Bk

(—) X EHHYEEE (mathematics in culture)

PRI T BTSSR R R S B R AR - MRS AR A R
KEZ - Z1& i NS TGO Bt iy s 7 SRR A8 14 - PRI A it HE A [EAY R R
BLEGEE - thstst /D TR AR | AR AEY) - Struik (1948) Fgifst - BEEEAL
RS ~ P2 - 3% - BiF - LRE - I8 LHEBERCEMPE - EIRREE VAR s
FASENRWASE - FE EEEAEIEE U FAET USRS EAEF - GO oM &R R
e 12 B S S A L HR B B2 AR L RR A HEIZ BRIV UR. - Z I N E (RN~ EiitagayRt
BRI L BT8R o (HEE BRI & U b Z IR GIEIE 2 3 — T 2Ry
SIS - IS R BNl 2805 5 LAY TR i 2 A DL S i = - B R S b AV
GARH - MBS SCET G VLR F o AE 1 (5IEHESCGE > 2008) faRgs sz
frEERLZ RS NRIHT B EER 4 - (elE 1 AL - BEER R e (b (host culture) HY52
2 NEREZENSAbR2 At a] 585 [SHEERRYE [F) - AIFTI A B R ¥ <2 i A B
RN » 21% G B ALEMIEN YRR -

An evolutionary model based onview andidea of

R.L. Wilder

— mathematicsis a“subculture®ofa
host culture

Host

Social Sciences Culture

Information
Sciences

gh -

Biological — pgaepematics
Sciences +——

/ ’\? \Tngimr|nq

Philosophy Physical
Sciences

— internal stress (hereditary)
T— external stress (environmental)

influence on host culture
diffusionto andfrom other host cultures

1 BEMERLEE - 58 " EEEERE R EESUE - #0E 0 2008 - EREREEEEN
2008 H B EE HFHE WA ET > B ILAKE K E - Retrieved from
http://nkumath.hku.hk/~mks/20DiscrMath.pdf



64 BB BNEIAT ¥ 3%&HE 18

BRI 2SR B AR E(EARI(ES) » KBRS BRIt £
M BUERBER RGN S LA SR MHR - (HR BRI [ [FE AR ) YRR RARSS - BUERETESC
{EECB AR B A - DAS SRS S A 2 BN BRI kL B 5 U ERY
[ - FrEARTE TS AVEE ) B/ DA R T A

1 FESRHY : (RRESEAEARE - MR R R ABCUEH— 7 - (HZ R EERE ARG
BUOCHHAHESD » BEL MR LA AL M (FR4ERE » 2011) -

2. &Y ¢ BRI e G PRI EAL - Tt R R LAY R S BE B S
R o QRGP TR S REESEN S (J7E - 2007) -

3. RIGHY © B AHIERESE il Ry O R sy 3 (E RS E R - B AR5
A BA RIGRAVIE SR M < A BGEEAVERIEES: (ethnomathematics ) TH5T A& RiE —TH R
TREUER NS BER: (SR4EE - EfESS > 2008) -

(=) g=20pys2{E (culture of mathematics)

PRot TR SUL ) SR R R AR R S R RS - KB AR R R RIS 5
—EREY AN BN (R B R AEL RV E D R BRI - BRI E
A 22 = (A FIS R BRI RS —2EBERENEE UL thRtE Al

COALHEE | T REERTEIEE R R B R A B R T T R AT
BURIP R ERIEED =R BRI A RS AR - B R B X WS A B
EEAETNIESE - J0H Byers (2007) il 58 S8 ER 50 75 @ RIS RIMEEE - 7 JE AT HanI it
(B R BRSNSt B Y — R VAR B AR - B ARYE R ~ EEAETE SN EE g b
AREE AL B EIE IS - B & Al B N VBRI, - 218 B R R E il - &
PR E B RIRAEHE » FrABRTE T PR SUL , 2 EHE T E = (ERSEL

1 EReuEie  E R R T R E RIS G ~ i R BRI B - B HERR Al ¢

TS - 2 BETENEEEEAE A EEE - FRABEUFENTAENK - 513
B SR seT SE#RE (problem solving ) JEUHIEY & - HIEER 5 K H| 5 ( George Polya )
WL TR SRRV EE S (Polya, 1954 ) -

2. JHEFSEH ¢ HATERREE B AR s R (E A AV E R E o R AR
FENHEHEZSERWERER - BEAN - 2ERIY © HEFE A SRR EESAK - At
BRI ~ & iy ( Descartes, 1637/1997 ) - i (P B & th /2 BEA L S H LAY BH AR -

3. BRS¢ EEETECIHREEAEA BT A REEIEE - FEHEHEE
HEEVEY) (Emest, 1998 ) » (ERGFTER AV T 2Eanill ) /A 1B (ERS RIS HUAE A 1
AEREMEST A EEM: - MEMEEREEZESTES - EEBSEENHE -
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DISE= 029 " BEREEH , Y| BEEMAEEEY AL - FIEMkE
HRERF AR R B (A A BB Z R HEE © AT (Andrew Wiles) FE 7R - 12
1993 FEZE B MEIE LR RS I E SRV IERENE - (HECABIRRERTE S IR AL HEm B _L AR -
AR BRI S S T R R I R A SE R ERYEE B (Singh, 1998) « Be(EBIZAER [ B
GUEE ) — TEEEREI ) - THEREES ) =(EEE o EMEEN B A ISR A

&R &R - B ERtEl " SO EAvEER | A1 T RIS b W S R8s
WA PTS B HIRE S 2 (18] 2) - 18] 2 TPRYE(EfEm 23R EREEFAIRES » 1l BRI 223
Z=5| o BRI (E—ImEAVEM A T RES (34 RIS SCBHYSRRE - PHITHT 326 47 - SafiELlIK
AAFAEARENERYPEILER - AR R SCER B = SR T I » 2B RREN LRSI - 1M
BT R0 ARFENE B T SRR > P T BB AR » U IS 3 SR E AL 5 2 BA
FERRE SR S LA BB - LEUT Ryfl o NS B @ A B A R A B S A A, © 22 ]
REBLE ENE B2 2 5 B AR - FRBESUERR ABRICUE - B E R & £t
GEEARC IR

B3
L # i+
el 21 21 e
) & # i
Rk

2 WE{LHLHEE
B-BERR

N BER R R MRS - AR B PR S SR 2B A S Al (i Ee i o i B e B
DUMEAE N — B afam B SR R E T ER A T -
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— -~ [EBERE

"EE ) M (BEE) PIEREER T T g % MHEISUEIETHERESER
I o H Rl Ry B S B P 2 YL S E 2 literacy o {HAR#E Merriam-Webster Z72 8> literacy |
HIFE RIS —EAR "] B0E T RRE RV ) o RIEEE—R (1997) 3% literacy
ELZ BN P SORZNTT MBI T 3RAE L B R 2 D) - (2 & B S 4H 4% (UNESCO, 2003 )
] 2003-2012 £F Fy=BRAY T FRET4F ) (Literacy Decade) > w8 fy literacy —Gal{E & 5 &AL
FHAREHERRNEEES - ERGIRMEEE La(TER - BGIEEIER - G
RIS FES AL - IRILT literacy | HYMESE FElE L BE 1+ & 45 e S 3R — T B REAY B 8 - (5130 Kouba
EA (1998) Fik - REEMNERRNEARNERIEREET] - i —0 EHEENGE
SHIA > (e R B B IS RS - RSN EIRVETR - T FEIPRE4 DL PISA INEER R &
ST E KRR 1 PISA HEUERZBAYERAIT ¢

BAAEBREEAL R 2P EF a4 B e FHT U R K
FyL A FF 1Bk R CERR G cEE A 0 RS Ay
Fapgadd 4 L FBA RSN NG TR E B F L gt A o

( OECD, 2013, p. 25)
EHEER 2T > PISA B REwsllE o 82—fluT*:

AR RN - BATOR R o o AR 0 P S ML G A

BT e
FEH#FRT - BEEOAR JA > &7 R £

e A B EAV 3 15EF 4 » 2 27 423 45 %
e L hr— BAMR P T BHBSEELF LT T 30% -

o AEUARRE L RS G EEE  (do T il 17 FF > wmiE i 17.3
EA4)
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F AR
FOEEI - B R A R EE R R S e - e 15 FA R BB A0 A Y AR
ERATHR AAR > R B 3 PR RIERATH T R SRR B R B 5
509

*HP KRR ERLEITETE F_?‘« OECD ( Organisation for Economic Co-operation and

Development > ® < Fu:fiig t W=t s £ 2L HFPISARTEL P ~)

EREEATARUFEEERZBNA RS - BRI LISHEE TR EEERR
PRRRAIEY B RS - A B TR AR - AP RIEAHE SRS - [HI5EE
e MERBEEMEIES - EREFEPAFEEOARREINE R RETT /R /2515
1% FrblfE AR B M A el E R EER L — -

HIBY PISA JIBREVEI SR 15 BRAVERA: - AR ERVEEIN B &5+ —FERREARE
18 B2 NI BER R BEAVERLHA T IR - IRIEFEE - =007 - B EIMR

(2013) 5t - Hf? PISA Bt T iR R T | HUE RS EIRIIE EEIZAVERAN » [NIL DU R fAn
WS IREE - Rese R+ AR B R B SR 2R P e SE I TR 4

EEFR P oM @iy B A E N BER > REAFY 2R ALE C BRE
ARDERIRET G TR A 0 PR S 5F O B G 3R o s g
BEHR IR EFIRETR 0 AR W R AR Y F IS
LD N > RN R LB R T AR R RARY o oa ot B R AR

W@pEk o (p.19)

B PISA FYTEFARRE > " BE TR B ' E T2 ) FREEm + —FRREARE
HIERE RS - RS U ARAS b e A Sy P R B B SR O B e - IR S AR 22 SR At L
o HEEHEREA SR - DU ARG e R - Rt A B R RE s
HER T HETRITEREREER 7% ) ERRETEALIE R EE » LB EEAZ
BRI >
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TTREERBEMEON T EENT EBRAEFTRE G TR E N

3EA R sk fd g BEERA T R L2

RAE- At ER 1A R BARR v R BB AR TG A 4E B C
BEVFGE (ot BT ) B4 F (AB+AC) shE R SR 5001 ?

PREZ D HERFAA v B R iie £ S0 e 9
PREP R TR BRARNANERTE A FF AV

AT AT LSS s P R S A B B Y BRI ISR B IR T - A IR M2 75 AE Rk e e BB 2
B - AR BRI SR P B R RO AR R R 5 - B iE M ] DU AR S
RS F AN B H IS HATE - #RANE A ST B A RE Bl -

= BRI RE R R E R ERE

et B e S B ER 2R R e il < L T i S BRI B R B s B E A — 2
BN B AT 3 2 HAH R AV 22 B 15 448 A numeracy —a (B[] number Al literacy HY45 &) 5 55
BR[| 5 522 & (National Research Council [NRC], 2001 ) Hij{sE A mathematical proficiency ; [fij
quantitative literacy, mathematical literacy, mathematical competency =t & 4 & FH 2l fi fif B i 22 2%
BROUEN A FERIRES o T Beam i PR E]E e Ml #l g s B H E FBLA% - DABHIRMEE
FH 25 g Z [EIHY FE[E

(—) EBHBERENES
H Al SRk R i 1R F B B R R R MR Y R 522 1959 AR B AR Ay ( Crowther
Report) « $y e F2EERET 15-18 piiE VARV /78t - S5 eSS numeracy Fy " A 7 E i £
P iImenig 4 o 4 BIERE S FTHPE a\ifjﬁ”ﬁ # 34 % | (Crowther, 1959, p.282) - [tLEHY
o R A B S LR ERE B AL & AT e R RSP RE - SRR B g A 24
HEIZ - 5% - B - B SRR AR, - (REZAE ER U MERNEBEEERE
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HUA R (RIS B (329 > 2013) -

TR 2 4 F B T A T & SO B ISR A S TR S > B Jim Callaghan
7 1978 FFFEIGHR AT > WD VR (Y TR SRS - E AR - B
B 555 - [RHE Cockeroft -4 21 A/ N4 S B 2% - ( Cockeroft Report) {73
51488 numeracy —37] - Cockeroft & numeracy AURREER: » 1 EL&TIERFRL » — PRI AEL B
FA BT H A4S PO R HE S SR LB AURE R IR R, - ( Cockeroft Report)
AT AT BERE TEAR LRI TE - SRR R AR
BAREAR - “ATTREE S — RN B 44 Her - 2 (Cockeroft Report) S/% » 81
RSB VIR A BIR th SHR A numeracy — S TR £ -

(Z) EHHBERENER
[T numeracy 2 #4h » ZE[ERHL{# A quantitative literacy = mathematical literacy FrR#E Z&
INES: » (EAEPHIE R FAEFTRIE © 4E Kirsch ~ Jungeblut ~ Jenkins £ Kolstad (2002) Frémiseffy
(ZEEEE N ZE ) (Adult Literacy in America ) 57 quantitative literacy 43 £y 734k > &RIRINE
& TR B AR AV RS - /NIRE R IR B FAVETER - REIRESH R EEERHIAIE - 2B E
4=t .0y ) (The National Center for Education Statistics ) B[/ 2 #E R ZIER /KRN ~ A @IFFETR ~
Ml ~ FAR B S AV E R BUE R RE ST - 1 (A SR AE BIPR B £ &5 ) (International Life Skills
Survey, 2000 ) FREYH EEAVAE S H, > quantitative literacy Zi5 T8 ~ B 4 &p ¥ 4 F8 1 (Fep
BB R AILE TR B i B s B A e s Y s Bl a4 e
B R f2 4377 | (5[H Steenetal., 2001, p. 7) - HEEFL L - Steen ZE A (2001) #E FHURN[EESE
1 PISA Fithg mathematical literacy FY PN » %1 quantitative literacy HY+TE TZ © 1. HEEERI(E
O~ 20 SUERRE ~ 3. ERligs ~ 4. BEIRES - 5. DR - 6. TEIREEE - 7. BURk - 8. EAIHGEE
9. JoffikiEk ~ 10. FF5RER
Steen % A (2001) FreAEVE LR E AT EIRERMEIZE L quantitative literacy #il
numeracy FyFHELGE - “RAEF0 mathematical literacy R 47252 - Steen S¢ A FhllanBH H ' A£G
EHY{mE quantitative literacy - ¢ & L FEEAYHI {7 mathematical literacy ; —f%ERF} H 8y
7= Quantitative literacy - [fj Tf2EYRIEFRZAIHIZE mathematical literacy < = N2 & » ELiE
guantitative literacy » mathematical literacy fEE &R _F#EE ~ HE o AL o (FAIE 22 m] LIS
Steen FE AFTAIHY quantitative literacy B0/ 7T 2R AP 58 SAERTHL S SR A E R HIE 2 A - H40
Pt " SUBIE | B (E RS -
ATERL Steen S5 AHYEw AL m FIRFREHY RN Z > 55— 5EIE2# David Pugalee £t —{i##;
SR ESIREENREEAY ([8 3 > Pugalee » 1999) » HrhARE &7/ (communication) ~ R4
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(technology ) EZ{E{H (values) - fUREEERBHINEIE ST (enablers) » FMEFE 1 & =i
(representing ) ~ #{E (manipulating ) ~ #:¥# (reasoning ) FIfi#@H (problem solving ) F#E &
HISNEREFE © Hrt NSMEIRIETE A AR > BIANEARREE TS - BB s A R &
HIZRAE > DTG (EHR R ELHER - A BRI - IR (N8 TR ) » A LA Eh S5 A
FotREC A e - B IMTERE - EEZRARINEET - CA BRI
e /e G AR I B R R T SN SR - & Steen S AFY™ Toidife] " 7T 3R S Pugalee
HYEEEEIAAY - BEE R B EASER TR -

Model of Mathematical Literacy

Repres
o * e’)’,.

N ch\no/g ?9

o A 9% e
7] . . 2
E § < ®
[<}] = ;'l E
O (] [~ T
%2 © g g

» ’ 0/’ ,q.;"

o Wyon * >

%,

Yuogeon °

3 HEEESEREER - 5[H “Constructing a model of mathematical literacy,” by D. K.
Pugalee, 1999, The Clearing House, 73(1), p. 20.

(Z) BNHBERRNES

PrECEISN - FERONB R R & E iR S HES T 2223 Mogens Niss MIfEHEHERE Jan de
Lange - Niss FIEE et SR 82 525 E Y, KOM project ( KOM: Competencies and the
Learning of Mathematics ) ( Niss & Hgjgaard, 2011 ) - i Niss G855 » 7 (%R A kY
BEEHHE - AL KOM project 5 [EBIOIER E B Z AU 5R » ¥ PISA SR B RMtL A 70ER
2o ([HEEERYE  Niss #2H " mathematical competence ; A1 " mathematical competency | R {[
KE BRI - iR#E Niss fYEFE - mathematical competence | 8RBT FRegR B 28 T #k
B A s L REF RN I fodeF i g G hE R Y 0 2 LR 2)E s KF -
e * #& e 4 o (Niss, 2003, pp. 6-7) « ifij " mathematical competency | & —4HERV IR ZE
HYFEZETei - (2L AE 2 H AR5 B A8 e - FHIEEFE 2K » mathematical competency 2452051 & B2
EEMEE ST - TEREE BN T URERAE ) MBEEREEE T/ ERHRAERE « 1 g2
G2, BEEATE SRR - 3. B - 4. SRS CHERE 5. BUEERE 6. mEEERRAIPA -
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7. BUEEESE - 8. FFIEEE) T B - B Steen 25 A (2001) Fi%1H quantitative literacy fY1IE 7T 24
82> Niss 1Y/ (BRSO Bk s A% Fr BE BRI 1] 1) Niss 122 /(BRI SR R AR KOM
24t ([E 4) (Niss & Hgjgaard, 2011 ) » 3fi4y % " To ask and answer, in, with, about mathematics |
F1 T To deal with mathematical language and tools | Fi{#Ef&H - Hejgaard (2009 ) DL—a) 5 f&7EHY
ELRTREEERE T A A LBy RE S FR P RFE § LRy F | (p.226) ¢

B 4 KOM Z1Et - 5]H Competencies and mathematical learning—Ideas and inspiration for the
development of mathematics teaching and learning in Denmark (p. 51), by M. Niss & T. Hgjgaard
(Eds.), 2011, Roskilde, Denmark: Roskilde University.

55—7J7H » Jan de Lange 2 & PISA FFEM L% - HESEREREENFESERL - 1
55 %l o P BB 2R e S I B[R] B = 52 - de Lange (2003 ) DA Steen % A (2001) HYE £ A6 -
24 F5 mathematical literacy ££ = FHEELL quantitative literacy 5 &> - £ Niss Ay )UK
% > de Lange 5858 » SR EBEER BN - A0t T IREIEAVAH T R R i - SRE S KEUA Lange
FHEER IR oy Ry (quantity ) » ZEfEEE SR (space and shape ) » ##{LER[EH{% (change and
relationships ) » AIRHEEM: (uncertainty ) < ZEPUE{ L fy PISA BEEFTERFAVALAE - feiSPU(E
FIGRAHRCHIS% > de Lange fEi4g I #EEZE (mathematical literacy ) Y[ (A EEN (& 5) - [ET
1 ZE B AR T4 HY spatial literacy ; &&= {74 1 numeracy £l quantitative literacy ; $8{EERE %
FIREEEMELTA H quantitative literacy ; [fij spatial literacy ~ numeracy F1 quantitative literacy Z} ]
DLER4E By mathematical literacy - 175 /2 de Lange sR[E| %4 & B2 22 0 RIME 2 1 LA mathematical
literacy —Ga4fifE - de Lange HYRE GRS R e - gl —EEE - Lh7REEE ]
REE 55 numeracy thEDFIREEB ARV EE M - ERSEE TGl A2 HEPIR P25 E &
BEMES > 772 quantitative literacy HY—2% -
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Mathematical
Literacy
) (omee)—
Literacv y/) Literac
Space and Change and
5 BEEERM{AZEMEE - 5|2 “Mathematics for literacy,” by J. de Lange, 2003, In B. L.
Madison & L. A. Steen (Eds.), Quantitative literacy: Why numeracy matters for schools and colleges

(p. 81). Princeton, NJ: National Council on Education and Disciplines.

i 7% de Lange 1£[E 5 PEMBERERK LT > AT EHEEIEHEHESE R B S ERLH
*® 1 DitEESHE -

=1
BRI R R B AR B e B
Quantitative Mathematical Mathematical
Numeracy Literacy Competence Literacy
& RIEE R PE BB R T
FEEEE Crowther Report Kirsch, Steen Niss, Hgjgaard de Lange, OECD

Cockcroft Report
REWNH R HE A4S mEAETHE ESNBERSE £ HEIREEE
chEVEGE  WEE  BORETE MR o Bl - H] HEEAIEET 8
ISR A 2 BlE P Fay g B £ MEH %?@ELXEZ@FH
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