SEEE L RN 3 T YRR ERE

TEST S T T

FPAEY T wEF A Ee el



LT

BAA T e RSB hE REFRIFE A B U ARE

AL BB AR E T - BARTOR 4 o

Ghmeilnsd  §ALEMARE S B HEREF G
FTEYURE-EAHFANDFTY 2o AAWEER LHFT > 2w

%A Li‘é‘iﬁr’iiﬁ’ cJEIFEARN MNP EINEALETLS S EXRBFTF O

=%
fim
c AN
?’_P:
'.3
i
=
&+
.‘4
=%
4k
E
>_‘.
:3
&

7R ARG Sl R (LA A

>_¢.
gm
|
e
L)
A
3
£
—E&-

EHMr L[ 808 353 LRI RRERp K BN KT kO

RFT A R RATSER B & Tk L RE

EMTAFL 2 BFLARMETEF  RHUBEY oL L
Y~ REFE LT R FIFRES AR Bk EHER > g
RIS LR ARSI BN E T P Ay PR L[ G P
- ARFHBATERRAL T fﬁ%@itbﬁ”wm#f%?#gﬁm B 7 e

SR

Beis o BARA AT RS AFAGERSR L AP R

E )"E‘H = = %‘f -/‘q‘—_ °



&

AP HFERAB Y EAEY Ta e R R A KRl ¢ 2 EY
BEAAZBRAATE TP 25V BB

AETRTRFAY P ERY - PR EVE S U AT AT

rREE AR FHRELZLLES A BPIE B R EFORIIKEFE

FRLE S FRE RERET  KEBAE RV E > SR Y

FRFAFMAAT - FLHRAL oA gY A5 - TR LR

Mo TREIT P AKEH > P LERIFEEI(HEAF )Y AT R
HME#EG D) 3 A NERZIEFFRL S UARESMRFLAELR > ¥ AR

it HEAE S e R E LR G A M A RE e B S R A TR B

N

FoaSRAFERY ABE- 4o ARE T 2 REH LR 5 e
BrdrraeBisid P AEHAT AHIBEES T M DA

AFTEEF A FRBEOTF VR IEFRELER > FLEER

BAr» agp Rua P lge 580 FHEIERR T RBAR7T Pang 2 v FP
WAL R H L o FRARR D BYa@gr o Ep {iamg4 =23
FYBde s a3 MAPAFTIEEY S SR STEP Lok g 4 357 5

- X BABARABFIRKELR Y T e BMARF R FP HF S QT 2
50 @ BALRE A FTRI A Il— & o
BB EFORE 2 BAARR C BRARE S ARG HEE HRET

v

1R ¢
FRamrE TR RTHMAN, ANl E T 5 A TR AR

AR PURA fReniffe R Al T AR AR o X 53T Ao

Magw cwF 5242 Toaw i

4%
(84
&



»
»

i

»
»

)

»
»

»
»

Iy

»
»

»
o~

I

S

>
»

>
»

i

>
»

>
>

Iy

e oo e eeeee e et s e st eeeneee 1
o R L L T 1

G TP FE R A 3
A L R e 4
égﬁ%; ....................................................................................................... 5

F PP EE E R 5

FEE 3 e aa PRI ... oeovoveneennnenntennntennnrennnrennsrenesrsaens 14
§ L A N W LN 14
& AR T I B 16
Gk T Y L FUE el T 17
S T L SN S . SRR ... 18
& A N R O Y . 26
0 T g P e et r b b eee e 28

g B et 29
& FA U F AAEEREMAEZ T 29
T FAFY e R0 AR 29
RN B BT RBCTIR T A B 34
Fon B E 8 A IR 2 ) 40
B B A R AL ) e 41
A F AT P K2 2 e 42
R BANEP I R F 5 BPEAZ A 50
S FA R HIE - F A BT 56



B2 G B A RBE AT ) e 65
By A L E I AT e, 66

R FAR* o EPEAFREFIZ T i, 70

FIFE BHEER 77
B 8 B s 77



E T T B e - N 17
o 3-4- 1 B H A I N B 25
F4-1-1 AlLFTERE R BT ® A B, 34
% 4-1-2 AlFIEY mir% At FE e R B 35
F4-1-3 A2FTAGE AT * A BT 35
% 4-1-4 A2FIE Y mird et AR R M 37
% 04-1-5 BIFLABERBCR ® A B, 37
% 4-1-6 Bl FIE ¥ s drh L feeni e B R BEM 38
F4-1-7 B2FLEMEERMTRE T A B 38
% 4-1-8 B2riBE ¥ irh A feen i R M 39
Fe4-2-1 AlTTERTHP Lo enid % A B 46
Fe4-2-2 A2FTER AP LG eni % A B 47
F4-2-3 BIFLZ KM KeE i@ % A fe 48
% 4-2-4 B2r1i K =P B R F A B, 49
2042-5 ALTTE A % b B3 2 2 ) 53
%4-2-6 A2FTHE A B % 5 BT 3 2 A 54
%4-2-7 BIFIE 3 @B % o B35 2 2 A L 55
243-1 wFIE A BER L] 2 ST 66
£043-2 wFIE A BERE L2 2 B e 67
204-3-3 mFIE A AT 13 2 FH I L 68
204-3-4 wFIE A BERE 2] 2 EHE 69



WP &

i8] 2-1- 1 Model of Mathematical Literacy............ocevieiiiiiiiiiiiiiiiiiiieiieeeannn, 6

BB 2-1- 2 BB B K 2 T 7
Bl 2-1-3 BB 2 & a8 B 2 BT e 9

B 2-1-2 — 8B4 A= H3Y DB 12
B 3-1-1 7 % - H.... ST UUUPRURURPRRIRY -
Bl 3-4-1 ¥ Hw - J«’E!?]%%K/w\ ....................................................... 18
?]342%‘3”Bf” B 19
Bl 3-4- 3 B U H & o R, 19
Bl 3-4-4 B 4 H & = B, 20
Bl 3-4- 5 B 4 H 5 B, 21
Bl 3-4- 6 B 4 H & T B, 22
Bl 3-4- 7 B 4 H o 2 B, 22
Bl 3-4- 8 B U H & = B, 23
Bl 3-4- 0 B ¥ H Bt A — 23
Bl 3-4- 10 & 3 H B0 B0 T i e, 24
Bl 3-5- 1 FF 3 i AR i B BBt 27
Bl 4-1- 1 5 B B e b = e, 29
Bl 4-1-2 5 B BB e b o o, 29
Bl 4-1-3 5 B B e b = i, 29
Bl 4-1-4 5 B B e Bl 38Dl e, 30
Bl 4-1-5 5 B B e R A Bl e, 30
Bl 4-1-6 & 45 BF BB g T = o, 30
Bl 4-1-7 & 4 B B e b o o, 30
Bl 4-1-8 & 40 Bf BB e A 2 0 e, 31
Bl 4-1-0 2 B e T B B m o e, 31
Bl 4-1- 10 F2 85 B g BT 2 Dl 31
Bl 4-1- 11 32 85 Bl g BT bl = o 31
Bl 4-1- 12 = F 2 i FE Dl T o 32
Bl 4-1- 13 = 3 2 T FE Dl 2 32
Bl 4-1- 14 5 & & 0] = o 32
Bl 4-1- 15 B i d e b — e 33
Bl 4-1-16 m B e d e bl = o 33
Bl 4-1-17 AlLFTE P 587 % L B2 W Bl 34
Bl 4-1- 18 A2 FTE W 50 d7 % £ B2 b Bl e, 36
Bl4-1-19 BlIFTE Y 5 0% L 2 Wb Bl 37
Bl 4-1-20 B2FTE Y 5 0% L 2 Wb Bl 38

VI



B A2-1 B H S 2 B2 AT e 41
Bl 42-2 B H 5 = A2 AT e 41
Bl 4-2-3 A FRFP Blm i 42
Bl 4-2-4 RFSEP K08 Blo e 42
Bl 4-2-5 FEREP K08 o i, 43
Bl 4-2-6 B ELEP K08 o e 43
Bl 4-2-7 B R KvE Bl= o, 44
Bl 4-2-8 B F P K08 lo i 44
Bl 4-2-9 SSBR3P K08 Blm i, 45
Bl 4-2- 10 f 3 28 B B0 Bl — 45
Bl 4-2- 11 d e 28 B 0 Bl T 46
B 4-2-12 ALFTE R P K8 ehi@ % LB, 47
B 4-2-13 A28 B P K8 ehi@ % LB, 48
B 4-2-14 BIFLE B NHP §0k ciE % LB 49
B 4-2-15 B2FLE B 0@ P §uk g & A B 50
Bl 42-16 BB H 5 B33 Blo ittt 51
B A2-17 B H B BT BT i, 51
Bl 4-2-18 @ % 2 B2 3 A2 ZEGI— oo 52
B 4-2-19 % 2 BH 23 A2 EGIS oo 52
B 4-2-20 @% 2 B3F 5 EAED RIEGI— oot 53
B 42-21 AIFTEZ @ % 2 B35 3 20, 54
B 4-2-22 A27TH 2 @ % 2 B33 20 i, 54
B 4-2-23 BIFIE A B % 2 B35 2 )i 55
B 4-2-24 £2w ERR2F 53R THIBERI, Bl— i, 56
B 4-2-25 5 =82 8954 BHE O, 57
B 4-2-26 5 =82 8 Y 54 BHE DA, 57
B 4-2-27 BAw ERFRF ER THIEERA ) 61 i, 58
B 4-2-28 #Aw ERFRF ER TS BB G1Z i, 58
@M449%iw§mzm¢3mrq#&%nijwm ............................ 59
B 4-2-30 @ % A452P $vs S 4 I 2 B0 - 59
B 4-2-31 @& % S 493P £k 8 4 I A2 Fa00 2 60
B 4-2-32 @ % A4 G 2@ Y 3 EH (1) 61
Bl 4-2-33 @ % A4 R 2 BB E T 3 S (3 61
B 4-2-34 it SEEBP Rk m%i i Tdd B4 TERR EH— 62
Bl 4-2-35 *t 5P iE ﬁ%ﬂ?mm%w— ............................... 63
B 4-2-36 17 5P 2E EEHFEFI DS G- 63
B A-3-1 B¥ BHE A L 65

Bl 4-3-2

B BOE AL 2o, 65



B14-3-3 = FTH 4 BOF AL L1 2 B33 ool 66
Bl 4-3-4 = FTH 4 BOF AL 12 20 B33 ool 67
Bl4-3-5 w FTH 4 BOF AL 13 2 B33 ool 68
B 4-3-6 = FTH 4 BF AL 2.1 2 B33 ool 69
Bl 4-3-7 SR 228 3 @ % RRE 72 Blm oot 70
Bl 4-3-8 B 4 8B et O 1h e, 71
Bl 4-3-9 S im 2 Ad B 18 BETAE i 72
B 4-3-10 B4 @ % o BAciEh= S 503 e, 72
Bl d-3- 11 B B A AL S B Pl oot 73
Bl A-3-12 B BAeiE AT S B 01 oot 73
Bl 4-3-13 B B4 iRiE £ F1E BB B0l oo 74
Bl 4-3- 14 104 b U B BIE T % B A JE Bl = oovovoeoeeeee e 75
Bl 4-3-15 417 b BT 4 el BB 00— oo 75
Bl 4-3- 16 1% ALZFEA FBRE Gl = oeoeeeeeeeee e 76
B 4-3- 17 417 $F & 50T AT FEA 0= oo 76

VI



F-% HW

Y-8 A3 T Rans

Wiy TREREEHERT %\:T‘*u;’% % 2015 ; ( Trends in International
Mathematics and Science Study 2015 » #§ £ TIMSS 2015)2 % % » R F 2 $#5
I3 %\:T‘*u MEAR Mo 2 TR BEARPISR Y T AIREA o ArS A2 (BT
BRAKEAEERAT - T - 25 T HHEFF HAY 2 ORATLRH T
é#béﬂ’-i“%’ﬁ‘—" PR AL B BRI R T RN o B2
TORAFEAEFBEE TP T EE Y | il 3R B2 hL 3 A
WE Ay ER

TR OEFREAE O EKFHRRF FRA IE AP PR oF
fex > FEER SRS > HERPI T A 87 THRF R | HA
FAAXT p e A FE LT EEGPITRa v 2 NAKT A ﬁ‘—*ﬁf}“?]‘l,@
ARGFBIG o FE R TP BAM D ERE R Aad Y ond 2wy THE ¥
HREAT D ) haEs o

T 5 108 e PR B TP B R TR R R e 4
ool & e B R B R HARPR STREE P

i SRR (RRKTALIR2018) 0 36 1 kG RIEHET DR

B¢ THEEHEFG* T3 wifiice i d | P4 R > 7] $- REK

FHATREREDZAFFETER  RREAFTLIRY LD REE? ¢ 7

FHRET S 2R ARET D AL PR AN RN FTAF £
1.

gfé = F%]:"\'F"'—#HL—*QEFILL ’EHiL ﬂéﬁ#ﬁv’f’%?%’?’v%ﬁi—r - Se N2



<
kS
Gl
4%
.3;
S
=
¢
kS
2]
=1
9

ERigd kL (H g5, 2013) P”“imffzg Gl Al SR S T 1
N e R TL RS 2 HEF S A KA A H IR BT o -
PO EFREE P BRELDFE L dph 0 26%0
wEA b (GREIR,2013) FI AT X E T T e B E AF LRI E R E

1R

A2 o



Fo8 FEp s

)
AFTEORET RO RF T o e L F R e e DR el T o

PAEYTh e BE A2 A 0 R P iR IR T S

Lo R EE R o F L RERLEFRERR L 02

2>

Thwd i A Ee il BT e BMAZ SV BBFLP?



;Z ;}!le '{L?‘fﬁ“rﬂiﬁ: 4 5 3 If}@mﬁ;:g’}ﬂfg s B4
pipePB e e R A AF S ABBR e REH LR o L AAS Y

BEE2 % AFTALEZEHEY PISAQO)HHEE 2 2 oha s (B A L%
BAAE @ S i B e R HIT 0 R R RS
S AR ER 1L KK B TRR A K 2B

é‘faﬁs,r—g-ﬂiz;}ﬁ /p:rw:i BABVERRN R ERPEY A, 2 5 8

PR AT S £ 6 2 B 2 R AT Y B A 1 -
FURBEY HFL LGRS DV TR L ST R L

’r%‘zli o



* jraF it

3 PHEERR

FERFe PR T E2E VUBEORPL TIELBR o EFMN
O FRANFTER AT IR 0 BEELAE o A A KW
PR 4 B2 TRE R G A AEBR F 2 PEAT R BT L
o IR RFA A LY o B R 2% (UNESCO, 2003)3% % # %
(literacy)— 3% £ 5 E4pf Bav > U B RPN AALE Pdomidd ~ F 8 0 4
ﬂfpr[«dk —;\éftjrﬁg%ﬁo

PRFEHNERE Z AT PR ITRT I - R (Flp 2, 2016) 0 # R en* A
numeracy > ¥ EEHE B T T F VR4 o0 FRBPE S Z . T EPE
s\%kjé 3 % | (Crowther, 1959) » |- + % & {5 £ 37 % ¥_numeracy i 2 &7 P

BB AN B AT F 4 EY Sl o R TLIR L B R 4

=

HnF 3 (Cockeroft, 1982) o jiah {6 Tk % -+ 7 15 4} » 1959 # ST &K i
FENNBEFERPLT D 1982 E DT EZPEFENE Y RF P A LB
SHURETLHERKTLP -

—

3 R #E % % 0% 39 4_quantitative literacy f= mathematical literacy >
quantitative literacy 45 " 4 A p ¥ 2 FE 1 T VEFR Y 0 oRILE AT
TE e A s BA S M o~ SITY M RS Ao AR AT
(Steen et al.,2001) » 1 = quantitative literacy - 38 ~ % 2 @ 1. $##F Hig < 2,

L 30 FHEH 4 BELY SRR 6 FHEE 7 &R 8 Fr i

e 9. A Ao R o WL ¥tz T Y 'g | quantitative literacy e 3_&



B3R 5 R o

e

#k E 7 numeracy > I % 17
¥y- -ERE —‘F'{ # 1 #1c¥ % & (Mathematical literacy) et 6 & 73| (Pugalee,
1999) » 4@ 2-1-3 > #3]d & B e B > p & e B L i & &
i (enablers) » # 7 #'$£(Technology) ~ # & (Values) ~ £ /& i (Communication) »
‘hEe Bl A EE R A B ¢ § & Hci® * (Representing) ~ 3k i
(Manipulating) ~ 42 72 (Reasoning) ~ {rf#4Z(Problem Solving) » = 4 & B] € 2} = %
RAEH* o LA AT e 3 e Z e quantitative literacy et 3 A~ F Ry A&
£ul A RS AR R A S N R A MR A AR TR A

2B o

Model of Mathematical Literacy

B8] 2-1- 3 Model of Mathematical Literacy (Pugalee, 1999)

4

N,

5 ?{ Mogens Niss ¥t #c§ % #% h* 3" £_Mathematical Competence * 4p 1

AT EESN A REF P INDL I T - DR o R

Zgrfeid * #F g 4, (Niss M., 2003) - @ Mathematical Competency #_

Mathematical Competence ¥ ¥ P! FEf§aseng % » NI LA R

(- )E&F M DR ¥
51

1. #&E NS 2. #5E FAEE 23 3. FEH 4 F i

6



(Z)* EFF7 1 & RT3

L% A f 2 ASTHCH RS 3 B EA 4 {17 B R

Yol 2-1-4 0 AR F P S HFF 2 7 (Niss M., 2011)

B 2-1-4 52 %21

U & BT g Ag (T R E 3 OECD (Organisation for Economic Co-
operation and Development) *7% %72 & 4 it 4 7= 3+ % PISA(the Programme
for International Student Assessment)¥t 8% % £ & 11 eh T HZ R LK L REX - 2
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PISA(2012)#-t if cnf3aL= # 7 = BAARS 4 L A%+ L - B

Communicating

Formulating situations
mathematically

Employing mathematical
concepts, facts, procedures
and reasoning

Interpreting, applying and
evaluating mathematical
outcomes

Read, decode, and make serse
of statements, questions, tasks,
chjects, images, or animations
(n computer-based assessment)
inorder to form a me ntal model
ofthe stuation

Articulate asolutien, show the
work inwohed in waching a soluton
anddor summarise and present
intermediate mathematical resuks

Corstruct and comemu ncate
explanations and arguments
inthe context of the preblem

Mathematising Idantify the underlying Lse an unde rstanding of Understand the extent and
mathematical var@ples and the context 1o guide or exped e limts of a mathematical solutica
structures in the wal world poblem, | the mathematical sobngprocess, | that are a consequence of the
and make assumptions so that 2.9 workng to a context- mathematical model employed
they can be wsed appropriate evel of accuracy

Representation | Cmeate a mathematica Make serse of, relate and use Interpret mathematcal o utcomes
representation of reabwork a variety of representatiors when | ina variety of formats in relation
information interacting with a pmoblem to a situation or use,

compare o Praluate two or
more represe ations in e ltion
to a situation

Reasoning Explan, defend or provide Explan, defend o provide Refiect on mathematical solutions

and argument

Devising
strategies for
solving problems

a justification for the identified
or devised representation of
a rea-word stuation

Select o dedise a plan or strategy
te mathernatically refrarme
contextualised problems

a ustification for the processes
and procedures used to detamine
a mathematical result or solution

Connec: peces of nformation
to arive at a mathematical
solution, make generdsatons
or create a multisstep argument

Activate efective and sustained
conteal mechanisms across

a multi-step proced ure leading
to amathematical soution,
condusion, or generd isation

and aeate explanatiors and
arguments that suppor, refute

or qualify 2 mathematcal solution
1o a comextualsed problem

Devise and imp ement a srategy

in order to interpret, evaluate

ant validate amathematica solution
10 a contextualised problem

Using symbolic, | Use approoriate vnables, symbok, | Understand and utitse formal Understand the reltcnsnip between
formal and diagrams and standard modets cond ructs based on definitions, the cortext of the groblem and
technical in order to represent a real-worla rules and formal systems as well representation of the mathematical
language and problem using symbolic/formal as employing akgorithms soltion. Use ths understanding to
operations language helpinterpret the solution
in context and gauge the feasbiity
ant possible limtations of the
solution
Using Use mathematxal tools n omder to | Know about and be able to make | Use mat hermatical tools 1o

mathematical
tools

recognise mathematical structures
ofr to portray mathematical
relatiorshipe

appropriate use of various took
that may asset in implementing
precesses and procedures

for determinng rmathematical
solutions

ascertain the reasonablensss

of a mathematical solution

and any kmts and constraints
onthat solution, gven the contest
of the problem
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4By ¥ 22

o BRWERAAY AP I R Y E AR TR REFRA
17 ( inductive analysis) °
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