Education Journal (%~ £48) , Vol. 35, No. 2, Winter 2007
© The Chinese University of Hong Kong 2008

BB BN ——
vl B 2B A B

2
LR Ak L
oy o

ABETERSBE KT Y

LR I
R N I 4

3 o
LA g~ it 8

KB g B ¥ b kg » RAFART LS REF Y22 TR
ﬁFP?JL@mﬁﬁy*%{i’ﬁﬁﬁﬂ$%i&ﬁﬁ4l#iﬁ
R R R ﬁﬁ%ﬁi’x@b * 2 ”"éé’a‘&% |2 AT (i
T MMM BARD) O RS KELLF R R MR P
RN FAEIEILL o

55 RIS P (7 200) BT
It f BSRATHEE PFTEOH « HEIRS FIPTSOBIORCE T MR - o

WS R R o RS T AU (L
> 2004 » 2005b ; Wong, Han, & Lee, 2004 ) -



2 FHEE R ED 3B

1 s R H AR L T2000 5 CHERRD SEEe R
wmme@va&;%ﬁﬁvﬁfwf%%ﬂﬂﬁ L AT SR
TR I (SRR < 8 i TR SRR T
HIFEE R ; o BT SRR Y [ iR £ #‘Fﬁ%bﬁi “S‘Eﬁﬂ»?ﬂ FUELHE (Delors,
1998; Mathematlcs Sciences Education Board, 1989; Organisation for
Economic Co-operation and Development, 1996 ) - 79%%?]1 - [RE! [’iﬁj
ﬁiﬁ%*ﬁ%ffﬁf[g = [usﬁJr%eF[g_a:f J1( irl%sgpgl\, »1995) cFr’sr[Pi, 35?738?1 .
;\ij@gﬂ%ﬁ, ép?ﬁﬁj;ﬁﬁ uﬁ et R ?ﬁ ST clyﬁﬂﬁuﬁr ﬁJ
e B R B TR [ B
?7‘%2 RN - ﬁ‘Fp Elﬁé”'lﬁj&l %nnﬁﬂﬂﬁh & PRI EFHE
FRIE M~ FURIRE T RS SRRSO

B, 1 55 EJ#ﬁrf’ [fF PR I B Y RREP 2 - W
Flelpuss F Q’ﬂ“% H'JTQ i}[l[—’"&ﬁé#f[ FJI e RL {éﬁ‘, e lﬁyﬂ" NERG: 5
T %'A :;;gvﬁfmj%ﬁ%[ﬁlmk Il byp[ﬁ4 FI][;'} JETP FLJ S 2]
B SR A -

__T

HBP LR LR E R BT

w@ﬁ%Wﬁﬁ*%ﬁbwmwwmﬁﬁHW&%ﬁuﬁ
90 &[Sy MEUERG A FA ) BEEL Y2 E1 o PIMIERIFHEREIRE o 1
BT 60 [k A - 2 I%gGOFﬁwJ%m%
ol NEPT IR I 90 F VR EL A FA - = H I
RLE | BRI -

PRI Q4T 20 1171 60 & PRI+ T O
il gﬁ’&&ﬁE—ﬁiﬁw%ﬁﬁfl?M%J
CRE A UM il "R o PSR LR - FIT N
S T ﬂw*_ﬂ‘Unﬁ“ 8 - 4
B P SR S CFRIRLFE L R P
2001) -

A.\Q

—m

4



o 85 R 3

=7 20 ] 5l 90 F [RERFRIAYE IR A B0 E'Eii_%l[ﬂ'% 5
st (eI > 0 5 R R AR f - Vv
TE???I‘F’F)J E Al T EE A Ay ‘f“*ﬁ'jﬁ J H Z'EIHEUFE'FT
o D1 RS R T~ Y 9] B
IR ‘é'ﬁ'ﬁ?%‘&ﬁﬁf[l (Clark, Scarino, & Brownell, 1994 ) -

CEI Y 20 fifAe 60 = Rl 80 F [RES . ] SEREREH
AR5 50— AT ] e > H 2 T I Lo o E J°

1960 =& > J#@x"ﬁ (Nuffield ) BrEss=22di@St w2 T 1) pa#h
BRI 1o PRI Er BT R R B L& 5 gt - lﬁﬁj*a&b:ffl””f;
2T JUSGHA T 1055 5 RO BISHS ¢
[FIFSEEs ~ iR ~ SRR B I3 ?%“f“ F?FWE*JJ R
H LR E I Pap F%f;& [ (Eqh o B ROl g = B4 puResP RAE
=t (Mathematical Association, 1955) -

Fﬁ?ﬁ’ﬁgﬂgﬁﬁﬁ'%é@% S E ﬁ}*‘#' Tl pIE ELF 1 ) pURpES sl
Ad]* > #1967 ﬁFE‘yﬁJ}{ﬁ? Eﬂuj *;Twﬁ'%gﬁ,ggg | SRR
B 1 2 ﬁ‘UFA 1970 F ¥ o PN L E IR ST o el 2
FHJ PR TG TR VIR Y o 0B, 1972 = FETE A

IR RS PR AR SR
?U%&%’*ff‘%(ﬁ B A ~ A~ S R 1 2006) -

a"i’\PJﬂE@A‘Yﬁﬁ"ﬁ“fEﬁ* H'*%@ﬁﬂﬁﬁw IS 2 SlINI Ay IR
AR AR ) *F'Fﬁ (T W57 e.arir%'*gg:m R | F' NE
EI}.F]IFI'U} ;g;@i’il ﬂgﬂ‘ L/
PYFSITFS ) PSS FRP R PR 12
JE‘L%{J

%lﬂ‘*i@w%;dm oD TR (i) [

mE A IF P > TF ISP, (re-invent) B

= rﬁﬁ NZES gﬂfw FU - RIS T

F- HJIWJIQ:E' ’ f’ﬁ%‘;iﬁﬂ& ??'E"f@r SRR xﬁﬁﬂ‘ﬂiﬁ?ﬁi’%?”
LR

LM J‘



4 FRIE Y MED 38

jj(‘%@?'ﬁlfjﬂ*ﬁ? ) %ﬁiﬁl%&%@j\ggl el Fgﬁgga?% , ?’[E{lﬁfj

v RL ;nﬁ JIHIGESY uécp%;;ﬂ%

I s i J[z‘ﬁ F'% 'HF [IFI 7% Tp =2 p, AU > H
~ fHp (product) I bﬁ??ﬁ“%\' cﬂ}fﬁ,f?ﬁi[ FL (content) ; [ip— fi
P (woses) A B« T I L AT
= PR ENE] 1975 F X Eﬁﬁ«'ﬁﬁﬂ‘ I e NN E N o ; 'F‘ (National
Advisory Committee on Mathematlcs Education, 1975) ’g[ﬂl?ﬁwﬁ @}H
p Al p Fb & 1 (dichotomy ) - 1986 &+ - BIEREYS: ff’?%’:ﬁ

(International Commission on Mathematical Instruction, ICMI ) fl%&#ﬁ?ﬁf

R 20 I 90 5 FOpUBrA) BT TP AR

( process-based curriculum ) E PR o % rﬁ LA TquF;,l "t
"p=p, VIS % (Howson & Wilson, 1986) -

w’?ﬁﬁ@ﬁw PP B2 Bl o TSR SRR Al
R lq‘»:tﬂsﬁ%i RS EIELRE, (PR > 19950 FI T1) ?°H A

P AR SRR IR — o TR SR
j{q&ﬂpﬁl F?_‘ Fo iz o

FAZFHZRE AR RGBT

PR F A TA] W FAGUNEATE RS (R JROEEE) o 2 SR
T ) *'??'??ﬁr“ (Wong, 2004 ) * I (“’ii?ﬁi (cultural

potential ) - Huang (2002) B’Hﬁﬁ%ﬁ%ﬁ%‘['ﬁﬁ@ﬁ MR- mﬂi“ﬁ%] Ea‘ﬂ
R e U e P e T

R4y (scaffold) %W JEITR LRV - R
33 .lf[iiﬂﬁk TP 4 40 BRI U 1y (F1237) - Watkins
& Biggs (2001) JIIFels » B~ i FEpo - 2 Bl el
PEHMEFHL - TEM Y G YRRV, - TR SR ’Jﬁ?ﬁﬁ
bﬁlﬁgp\dﬁgﬁj [l F?”ﬁf?ﬂﬂpﬁﬁﬁj lﬁﬂﬁgliiﬁﬁ& UF Gy
T BRI S <



B 5 HARR °

BT RIS R SRR TR B [qajb 1
HiEg[ Ausubel (1968) Frgips I | RS ELEER Fli-s (i[%@
4 » 2004 - 2005a ; Leung, 2004) - Watkins & Biggs (2001) ﬁﬁ]“aﬁ
Zas] FJ\;%@?;’{%F],@ JHIE/\H E?:ﬁt H' R
—pyvE FF f'ﬁfj’#ﬂﬁfﬁ{iﬁd © TR (B 522 EII[JF@E*JIL'%DIWQ
b P BRI ERR (monitor) 57 fuS ) 2 [RTUEEIUGHTE
PINZEsa e s R e # Coo i i) (Wong, 2004)
ST P R R B O -

Wong (2008) I P » AT FHEES W0 - WRE
P77 2] T o PR S EIRERRO S SRR
PP R R TR R (T ) FRIR S
EJI%E@“%LF@[;R%WIJ EOVRIRERS ] (THnE S ) - TR Vg
ﬁ*ﬁ' T TR VRGN o B BN SEE R R

‘}_LI\ FJ!'*JJ;[/EI%‘I_EJ E[Jfr?sl“:f o

$RAREE “ﬁiﬁi\‘%’vﬁ" :
REFRHEGHR R DERE N P YIGR

F120 {5l 90 & [Nf[1IHf& > Marton =~ ( EIJEFF Bowden & Marton, 1998;
Marton & Booth, 1997; Runesson, 1999 ) [ F'EJ?F[;[%ﬁﬁ}FJ&TI%JH%H%E A3
=Ry FI F‘“—@{k] (varlatlon)fll_fgﬁﬁﬁ(dlscernment) Ffisk o
TR S 2 [ e R e SO St U TR (lived
space) W > ]EIJE‘E?’???F/J 2 f] (outcome space ) ZEITEIRA] © i
AR AT ] AR ﬁﬁﬁf]gu%gfiﬁ:’*%#ﬁﬁgﬁ (Wong, Marton,
Wong, & Lam, 2002) - [lifL 11 F@&#%Wuj (pedagogy of
variation) (fio2 ~ B E “L'“?Jﬁl » 2005 ; Marton, Runesson, & Tsui,
2003; Runesson, 1999 ) -

2000 = - FRR -~ AR PRV AT EE] T Marton (Y
B R AT | AR [R5 B R ) 10



6 FRE Y A D 1

T R R AR - SRR ) ;z,;ﬁ*»ffjgg pLER Y
WP BIPERE o P MRS R o= 07 Ay (Wong, Chi,
Wong, & Lam, 2005; Wong, Lam, Wong, & Chiu, 2005 ) ?ﬁl‘}ulf W5
Flo J] 7 Al Ry Fom) filzfs{ HIRERY TR | W50 pfs T [T o fHT
B AT U*é—y;ﬁ'wﬁéﬁ‘ﬂ U*’Eﬁ CHRE S AT
24| }%w%é%gm]zﬁ AR e 0y S B O ﬁrﬁgq [EEEF N
i (Wong Chiu, et al., 2005; Wong, Lam, et al., 2005) - "FIH h’|ili‘ximﬁ>
[[ N u ngﬂrrj F flpl— Jﬁwiﬁﬁzj[;é i I*ﬁ qg[lf]ﬁéﬁék F[ R
KT 1‘*‘J%ﬂ‘l P (Pl et Rl E'%%IE'%E'?W‘*H‘FE%F* v
ll= 0 PR ER [ A

S 20 fi790 80 4 Eﬁiﬁ?ﬁ%“ S LRI
SRR o Marton?@iﬁiﬁﬁ? 2001 = T‘?ff&'l , ?i%ﬁ?*éﬁ% VR
ﬁﬁ,ﬁ ° $<Gu, Marton, & Huang (2004 ) fi%;] 7 » Marton %ﬁ%‘;ﬁj‘%u%

RSB i B SR R T oA

¥ [Elﬂﬁﬁ?ﬁf\_ﬁ RSB I = i iR R
e F HERE

% Fplﬁwmﬂfﬂ«%’pﬂ“wﬁ%ﬂ SRR - I TR
TR T RS ORI SRS 2R
ifglpj%ﬁ R u;ﬁf_,{l (EFEI [%293'\ 7[~7[<”H|I[l SIS 5 2006) -
fﬁa[a*%ﬂﬁdr ﬁ@'tﬁfﬁ‘u@?ﬁgﬂ@ﬁﬁ? fi wa ERLE 1 P T
AT ‘Eﬁsfﬁf’* W R I DE SRS i iR AR 2R -
jJ‘/‘i.‘:ﬁ:E = tﬁ?ﬂ A FE dscﬁr’%@%*:{-j [ﬂ U%?zflaﬁiﬁl Eiﬁﬁigﬁ"[ﬁiﬁﬁg

» S [ELEE T AT L"ﬂE‘H %‘A%HV? RIS o ARG
iﬁﬁf@% Tip s HEOILY SIS ER REPE GERR
A EHG e -

YIS o B TR RIS - S
YRR IRONRE > L [0 R < H | g
Bt Fpoig <pu YRR SR T S RS YRR
PR (TIPS < S TR R RS -



B PR !

BRI IR OR ) 19 LR SR
75 o TN R T BT R STRRIR TR e RIS i
- PR [ B ORI [ SR TR A
i3
i PR RS R S ﬁﬁg it (F’?}
TR IRE ) ORI T 50, (BUE- ) -
SE R S EL TS PR B A R %

B 2AHBREERER

EFAARES

SHELL A

R

U

Ter R %

WERTHIRE WEETIRE

B R AR DE R

Eaeat 3'@?0?7%E|5Jfﬁlwu7ﬂ & RN P'LH[[E(%TUIS‘E” I
F%}*ES{— 9 ¢¢ﬂf§;@{iﬁ | EET T gallas (Fé ) FITRY = [HEARE
(:@3\ ﬂ?aﬁaﬁmff—\n ) > HABN SR G AU S T

= ?%FJ LR AL R T [ IpEERE 5T H(IRLE &

bﬁﬂ“ g ’%‘H’Fm‘f) FIRETCE! (%ﬁ q%t'

o G R PR TR LR %Hﬁ%ﬁ%w’ Lzl
Jg'?ﬂb”’ﬁlfl ?W'js llq’l’h’éﬂ'ﬁji Ry *’#%Wuﬁj AlEE
Wﬁép% & eI ttl%?ﬁ%@ﬁliﬁﬁﬂ‘#?%@i‘%&ﬁ Hashy ek

V| AR FREIVR ] 2Rt SIS IR R QR -



8 FRE Y A D 1

#®E

T S ITHIE ISR o ) T SO BRER R
TARAEY o HRRL

BEF =R - R @

FEAE = B X FERF e )

PERY = FEAE + G5 e ©)

A O FHL FEE o SR O - @ - O
Eﬁﬁl%‘;& TSI JE BT (P RRTo 2 2

P BRSO RL- AR (TR SRR 2 2
S SR PP Tk b SR e 3 ]
SN TRAT ,}ﬁ@ﬁ@ﬁ{épﬁgg« (’5 ’]ﬂ“'[j W) - F[ RN
S~ I B e SREIEE PR B A A S | R S 3
7 SE) ik ) SIS SRR

T IR B R ] Igl*%f“ [ AR O @

9“#3*%3'“ Pl FE R I e I Beps TR, (D TR > 5
7#1 Fo= e - R ﬂﬂﬁp&w& #Aox R B A
) S R R TR - P
- {0 qgﬂlajiiii EHEANARNER? oo (Ei@l‘

(= o et L v(mis) > 17 i TUBHESED v(m) > 2 TRk
2v(m) » [t ER 8 vi(m) o lﬂ‘akdt;{lﬁgi FEHL = # 5 x R oo

B : BB = ®E x i5E

Y17 | BY2EF e | STtF)

v(m) v(m) v(m)

vt(m)



o 85 R o

(N QE N @ FEIRFIFALI B (5 TEFL ) &
A (35S TN PRI RO S
B PIEAR I%I'WJ%?“{IEIWIFIEWIQ el HES LN ”I‘J" .
=]

= 5@ = B + BE

FT1F) 5127 gyeF éfr%ﬂ
v(m) v(m) v(m) v(m)
Voo b R
I I I I
— _/
—~
d(m)

m £ v(m/s) - 'I FEIFp v(m) » SR SRR d(m)
RIS M) PR %D v(m) o SRR PRV 5
l%%%‘ﬁﬂbﬁ'“‘%ﬁﬁd (sw A SRR = e
@ %o
}jﬁ‘F‘gEl ﬁ‘ijf-[ ,ﬁ@:&)ﬁfj:ﬁ[éﬂ: ji/‘;"y.{zi??é[_F[J [\ + 7\ /J)‘;Tt[gvjj o lﬁiﬁ

RERIIAT » BT (P08 R T e - Rt ofd,
EIH’E{IIDL[

A

PSR SRPorf < 2l o G o foper ) o SERL -

2 EH = (#E)°

ECOMMMA = £ X B X3 = Raff X B

CT PR PRI (TR ) s e
B[] o e f,fﬁ‘plﬁ'i;ﬁﬁf A‘ FEERE | IIFH‘;_%EEEJFIU?EEF[”JD’EI



o B | _ ! ]
m_tm P T € i |€ Q%ﬂ = e e
Sl (0 el T R () et ) Y i Rl 0 (1) e
A LA KA L el gy =0 (2) JendizE N
& oY 'y
(wpn
\Ec> 7 (w)A AEV>J
L N e B e o
(ofeuBtt EF o+ A = I fa s o Fgg T Py Tyl
e il | < Yl ol | il e 3 o 5 5
AT R N ' N
CERYY SINEE 4 (SN
4 sl - 22 b, e
MERYY
| A
elisl (wd 00:T ol Toiz Al NMA_%
G fy i fe3 we 00:TT) [ bk 1B T |p s .
lald < aal x & | i« e i g P dal = WA | %,M_Li P “ (o) ks
T o= WA Ly | L] Lm/v_p:& o = swfg | N A 7’
Fhittnd DT Talle i [ T T e N % sl
N oY NEEE Y : (argb) ﬁa&@;ﬁ

LA N AT



B 5 HARR 1

e g TR SO 2] T T

j’?%;’?ﬁﬁ*}é@‘*f57‘??\ngr;T’ﬁ‘}FﬁL‘@ﬁ‘}*ﬂ'?i'i’ﬁj - Jﬁfi?ﬂéfﬁﬁ)o
AR - F T PR AR H R TR Uﬁfﬂi PR TE |

Pﬂ%@ﬁ, N ‘E’Ig]é%“%gp JFLﬂ;rJ[]H[?E‘%?pJ [EAIUEEINS ng,u:éh E 12

ol Rl TR TP S I
G R R S PR T PO

E-BoTe (RI) @ep o Ls o

Bh : g&eva s
1 cm
lcm
1 cm

SESFRL T R ()

BX : ARRENT NS EAERIIRNEE

9cm

9cm /) 2cm

2¢cm \

! 1

M

B

h [ :

I

ot

ot

I

9cm Lo

! [

! oo !

! oo !

: [ :
R B o e

4 [ T

,/ A

7 R4 R4

4 I

4
/

=Ll et



A

. IR

NEYY
< PR T R P A
a? LMWMML B wa # .m_w
il il 12t = B
o B WK o B W
A
<
¢ (¥&) H@J
P e = $BB T | e | ¥
= B0 LBk T s &
N \w_w A R \m‘_m Ea \m‘_m %mmmﬁrm‘ﬂ mm%«w Jhw_m

VR

BEHLEE 18



BF RS R 13

eI ST ITR S O3 T DI T o 0 Mg
o SUFRLNEL ﬁ}ﬂvﬁgﬂj,ﬂ@#@r’ Fjsrt NEZARS o ELEE S S8
Q?U\Jﬂﬁgﬁ?éi%? TJ *‘T?PJFE'H?J# SRy g [ e d [
:é;?_;i%—{ J3E }F';E Jﬁrq Iéﬁifwi MBS ﬁ%‘ﬂ I F' jjj]gw (BT 2P
,"?) s F|‘(I ) Ef,léﬁﬂr 5 EA%F[\J%UD o

>
¥ e e R R Th RURLLRR
OO0 OO I B
AR IS NOE S N N
o NN LR R LN R
Ha O IODE
BN O
3 B0 DD
. FAENES NPT
: B0 DO
45 DO MO
BN O
2y 2y

T P CPRPREFCERT T RIPORD o 3 AR P 53 IR R
TSI e o

B i AP SR TR B WA AT
IR Cie) -



1 BRI A CRED 1

m
1Y

8/ :

ﬁ

BERA

-2 R P ?
ﬁxﬁﬂﬁ—ﬂﬂ Hu?ﬂffuk s PLRIE] 12 A RO F\/W‘l'b' TR 1
ﬂ ﬁfJFﬂﬁ—i}E Eli]:l [

zm

)

I REYRE N RS B0

e &g ?

(@) TREE . —RABZRBIRER 1 KNSR

IP YRS PR PR RS T e - 2

(b) TR EE, — EEmETE



B (&)

s it /B ) L2 PR AE 2

8cm 8cm

4cm

4cm

(0) MBRBE, —ZRFEPBETE

1
2cm /
=

iy i

(d) rEEE

ERTEHPRATBNBLR

i ZPIF R RS T S AR R (R D -

15



e it
P e
wot - mNWv&v
t:m\\
wd 6
wo 6
\\
S .
[y S |
Vo
Bk
Yo h
Vo h
Yo h .
Pirnn | woe
Yo “
N
N
" [
S
/o
K4
wo g 1 EU@
wd 6

wo 6

woz

wo 6

HAEES TR TRRIZYaSE L2 X

wo 6

wo 8T

wo 6

wo g

wo g

wo 6

wo 6

wo 6

BREEE: 18



B PR 17

B E

/q‘?ﬁ' %’Fﬁﬁﬂyp SR BTHIRE 2 RIE RN é/qﬁﬂﬁlﬂl?gﬁ

PR - DRI - BN AR 1 ’Ff‘l*?k 50 fltfftit o Hy
1 A3 100 it et - p ‘Fﬁﬁﬁ%%'ﬁﬁ’f lffﬁﬁfrﬁ%ﬁfiﬁf@*ﬁ I
?/“:\?%'[l%?%l:k‘ﬂ/ )

2 RS S ) B 1|« 4 R L
I S AR o o ST OB P R
AEEGE -

REFHO M8 FET SIS AT 48~ PRI
Lg%ﬁ;cﬁqjj [M;%:f [IERR o Al s P lﬂﬂ*”jaﬁgljﬁ It ARET PR
AR S S BRSO  f t
[ £ RIS ErisCE| Tguff RS b el Ter SEHEuD e PN U TeE 8
(B8 RIS - SR ?’Fl o B ARk ~ FIBRE
HE [J]E'J??Tua [EF\[%'F“@@@L ri{ﬁ%@ﬁ@ lFﬁJPI RS AE Y
Eﬁ}ﬁf 4

Pl e rRIRR o BRI S T B SRR o R
R EPE Fre R ARG (1917 ISP R ToR] 3 Sl
B (yp= ]J SN d (VAL hitp://www.weather.gov.hk/contentc.htm
Ha U[F“ R e Fﬂ#jfﬂﬂ AURL > Bl PR e pRLp b [tk
ﬁq«gﬁl ﬂijpir_;ﬁ;lr,%ﬂ/qgﬂ, =t JHFGY ﬁgﬂ IRET) 4 qgm[
I B (e (Efﬁzﬁ'ﬂ =)

BRI E | IRl (= ’wa%ﬁiﬁ% (i
RIS L™ < iR e s 2 a%??'?tg o ff B AEL
e gzjfgjqﬁrupjﬁw',;*\ja?r%gmg (B, ﬁ;?ﬁ 3 F'J?ﬁﬁ%}%i (i/[l Microsoft®
Excel) FZRIGri, 5724 [ R Pt TR CEVIRRD — R
YRR GRRHA) — Bagiuin. CRat) — Sesgoiits (2w
!14]‘[3]:"]) | 1H%Z|[ahﬁ~f UIH@



18 TRECHREY CMED 28R
B+— : 35— BirstBRIFELE

RS

VAT R B TS A RO, B (S R -

BABRRRHOAR

5183
' x
4 4
b 1

M

In

v |h A A A

§g¢;ﬁ§+qgllF[fjﬁzT;¥§iJE-] ) ATH ﬁfﬁfﬁﬁpfﬁ@%ﬁ'ﬂﬁi YT & F{UE‘E_J;?TJ
- TR ﬁiﬁrﬁl[ﬂ P RN (B ) -

AHSEEE 2RI R = AR P R
qgﬂlﬁé/’:v_kflfﬁ@f“'%%l%%;k EISJEJEE‘» ) fﬁrﬁ‘;gﬁﬁ j}ﬁ—l’% Rl o




o 5 A

19

B+ : #E —5RRA

2
3

§ BT

S CEETIREE LR e EE AR i R

H i 7 8 9 10 11 12
fﬁj EJ(EJ () 350 320 190 100 30 10
1. T‘i%@hﬁf[l Shree Tlis = qst[l
2. E‘ﬂéﬁllﬁ%f’}i:{-* i[fﬁjgyﬁ e,
3. AR & g[fmqﬂgrfhm o I REOSIENE SR (2 [ ARLE R 2
4, Y EE]RH80 %"é‘ipﬁﬁfﬁlﬁtq’rmlu\}¢ ) ﬂ[zlﬁ'fgﬁ E3 E[fjg%r’:hfim of i s I,hi'EJJEJ?J'

FII? PSS i F L A 2

TEpCEIZE N E R eﬁ%‘}ﬁuﬁﬂ;%ﬁgﬁﬁ} FUByE! i ARG

E| 5 7 8 9 10 11 12

éf!; HrE (29) 122 145 138 184 203 247

?Vf_ru fliz=A & (%)

10.

11.

SIS B OB EI VST = 7 - i A

USRI ugﬁ%@@rﬂw/ﬁl
IR )i SRl B B 2oL ) PR
EJ °

& p@ﬁfyﬁi 4 - A HFJJ 5 ;ﬁgxﬁﬁf
o SR B ﬁ¢@|? AR e

e,
=7
‘_.
FUX

PR Ry AT ﬁl S #Ff-ﬁj PRV By R Ag [ ﬁﬂ_ﬁ SEERERVR RS 8 Fl e
TRl ?

TS SR T R -




20

B 100 BeErE

A=)

Br=-E&6&%E8

FRE Y CMEL 3

izaind=ok 3l

ERNIE

[z

m

-

31— B

Gl | 3= B

W% O R |

il Ee (e

E-WE e ]

BV

700

600

500

400
300
200
100

N

N

N

2002F

2003 2004 = 2005%

X
F 71

@yis O¢ 4

2006 =



BF RS R 21

B AR SR S e Rl -
fyIRE -

To (BT ) BRI - B RRR IR ki
FiLFER . WA RIRR Y R e RS- B EE ?

B & : wEE
SRRl e
250
~ 200
5 ]
%
50
=1
07:00 08:00 09:00 10:00 11:00

F 1

g%@iwwﬁvTv%ﬁ’mlru>i@ﬁr1ﬁﬁ%50
Ty &?&' IR R ) 1 Fq*%h 100 fi jﬁﬁ/fﬁ[[ R R
et @)I%ﬁﬁﬁﬁﬁﬁﬁﬁ’**&Fﬂﬁﬁw'b G
M) 1 (3) HIfEry “(:L’F;F"I%Jl/qgﬂlﬂlgﬁéﬁh’@ F[ﬁw/ﬁsﬂy.ﬁg  EEE
FARRPER R T ALY AL (4) @A FRAIR  ffoRe
R SR I R (B - PSSR R
Y [JIEIEF

HEARTREEL R D T P o BRI 6 TR 0 = Ot
PR -

—‘&



2 FRE A CMED 18

400

300
300 250 230
200
200 150
° :. l
0
W 5 s Wi i
WA ()
RSP CPEE)
500 A50
400
400
300
300
200
100
0
i T [l
BAE (M)
& %

SRR (Y '*u%;f AH— P W S B L
o P PRSI BOGERCR - PR B ’ﬁ}ﬂ')ﬁaﬁlﬁ
BlEE '*fﬂf%i% FHFE R0 1S WUt ) Wi
R[S RS SR IR A 91 > - Bh 4 g o
AN s AR AR

BB - BRSP4



mwﬁmﬁﬁn%

EAR _m e w&m_

f sl iy

R :fﬁ\WMﬁ bl
Ml e Y

A

i M

ot Ehm) B A 2o

\h;r,ggaﬁﬁ

e el iy 5
NERYY

A

o ad Ll )
SR ES  copf
) M s
T PN

o 2 ¥ 4

A ] *RL_: |y
Bl « HgFnonrbl
R R

A

- izl

Ji « o heg sl

e

A

B AT &
B SFYET

g
>
=
N
P
-
oo

o
B

W &
B g
3 —
ﬁiw

11

ﬁmﬂm_ [asflezzb A0 Iﬁ\

,,JW Y

A

e M el B 11 00T ¢

i_% T s

st o W

ﬁv«mtm% T il Mg
J:L Lt e dnd

&Y

A

B e

A

o Wi 3
IR 00T ol T Ity & <ty
Aeleattly &« el saem
e e dlE )

RERT |

A

B AaHtT g
B 00T ¥ YT

-

VALY

O%M%
N E T IS S
BT e
_Mzm [agleoxffln Im
N R WK

A

U

tr b« Pl R

; :E\nmﬂ&_ﬁmﬁ%

bmwkf%tw:u%a
&Y

Iy

A

o _@\Eﬁnmﬁ@
s sl 7 el og
Eo T g
Tk gl e

RERT

EAaftsT
B 0S5 ¥NWHT

A O




24 FRF AT MED 18R

R AR SR T S (U (e BRI - (8

@?“ﬂﬁ “7[éiu FIHHESR FTJ%EJJ‘”:EZHF oA ghﬁ‘@f“ %@%‘# YR

> Ejépﬂ[w*“ I AEh pﬂ[;ﬂij e Wy(/[uﬁ’lﬁﬂﬁ@;f LLI' E’F‘
¢¢iw7gﬁfﬁmf :ﬁ*ﬁw

%
B 3

glﬁrl‘éi AR SWFI TJIJUTHv*?%FHRL ‘k%ﬁﬁl e (Direct
Grant for Research) &¥2)s » =33} -

1. 20 {5l 70 & & 'J‘:‘%’;%EJ’F%EEE'F”I?F?E*J?@F'J?&S L TR E |
VU R TR 1975 I BITER &R ATE -

R L A e
(SERAIE X @Aﬁ,z”ﬁﬁi TPk IFI— R o 1 N R ﬁwfﬁﬂr
THP L RS S SRR S R L PR

% gk

DR GRFD (2002) - (F0H - SEEPRIE PRSI ER) -
ﬁﬁ:WW**w%ﬂ

TIE N F‘“Vlﬂ (vx ) (2005) o (AR RIS aﬂee?uh
fih g #‘W

PR (1905) o (W PPy HIE i w S P fMEeE S
%¢%<ﬁ>’<p%wwﬁ?wwﬁ%mﬁ><P@8” r*
ﬁ%*??t‘ﬁ”ﬁi"

P (2004) o (IS PBE R FHrE S PO ) -
LI (250 (PRI | PRSP T
AR &*ﬂ?@*ﬁﬁ%>(ﬁ3b%> WA = v 2 5 e



BF RS R 25

—n

I (20050) o (R DI RIE ELEIe ) ] SPRCFROESE 3 E
5 e RG] e RS VIR S R
Bk - GRS S RIS R 0 (PP o
YL WS r“f’ﬁiﬁp TSR O A St ﬂ@rﬂ FEHE)

(F132-35) o =@ ~Hffja 5055 7F1 S

I3 (2008b) o Cpfiliasp) © - &P e puRr
FUgr? ) o (S5 fEd) > BT854 F16-7 -

PR~ B ST (2008) © (BRIRRE U — B
SEUREELUES ) (CPRSTIE ETIY 33) o i
ésﬁﬁ 2% jﬁd sr? I - o

wﬂx (2000) = TP ) SO S U
?’Sﬁ ) HEET G > (F iﬁﬂ# e FE&TJ”FE’?‘,J ARG
T e T (i

Sl ~ PR~ S FﬁEF'EJI': : ‘Fﬂ%ﬁ‘% (2006) = (b il
g F PEPRESER ) AN A g ‘%ﬂﬁl ) e
THE R R %»’;'Y?J?}%%"? o

Ausubel, D. P. (1968). Facilitating meaningful verbal learning in the classroom.
The Arithmetic Teacher, 15, 126-132.

Bowden, J., & Marton, F. (1998). The university of learning. London: Kogan
Page.

Clark, J. L., Scarino, A., & Brownell, J. A. (1994). Improving the quality of
learning: A framework for Target-oriented Curriculum renewal in Hong

=
i

PR

—f_mirb
“QS*

Kong. Hong Kong: Hongkong Bank Language Development Fund; Institute
of Language in Education.

Delors, J. (1998). Learning: The treasure within. Paris: UNESCO.

Gu, L., Marton, F., & Huang, R. (2004). Teaching with variation: A Chinese
way of promoting effective mathematics learning. In L. Fan, N. Y. Wong,
J. Cai, & S. Li (Eds.), How Chinese learn mathematics: Perspectives from
insiders (pp. 309-347). Singapore: World Scientific.

Howson, G., & Wilson, B. (Eds.). (1986). School mathematics in the 1990s.
Cambridge: Cambridge University Press.

Huang, R. J. (2002). Mathematics teaching in Hong Kong and Shanghai:
A classroom analysis from the perspective of variation. Unpublished
doctoral dissertation, The University of Hong Kong, Hong Kong.



26 FRF AT MED 18R

Leung, F. K. S. (2004). The implications of the Third International Mathematics
and Science Study for mathematics curriculum reforms in Chinese
communities. In D. N. Pei (Ed.), (FfPYEIf[1~ | SR @ Te F5050 s
%’;‘?»fr‘ﬁ—ﬁiﬁiﬁ'ﬁ%ﬂ/;% : g@g‘%;;ﬁfgz%%; Fi'H.) (Proceedings of the academic
forum on the curriculum and teaching reforms in primary and secondary
mathematics among the four regions across the strait: Mathematics
education and student development) (pp. 122-138). Macau: Education and
Youth Affairs Bureau.

Marton, F., & Booth, S. (1997). Learning and awareness. Mahwah, NJ:
Lawrence Erlbaum Associates.

Marton, F., Runesson, U., & Tsui, A. B. M. (2003). The space of learning.
In F. Marton & A. B. M. Tsui (with P. Chik, P. Y. Ko, M. L. Lo, I. A. C.
Mok, D. Ng, M. F. Pang, W. Y. Pong, & U. Runesson) (Eds.), Classroom
discourse and the space of learning (pp. 3—42). Mahwah, NJ: Lawrence
Erlbaum Associates.

Mathematical Association. (1955). The teaching of mathematics in primary
schools: A report prepared for the Mathematical Association for
consideration by all concerned with the development of young children.
London: G. Bell & Sons.

Mathematics Sciences Education Board. (1989). Everybody counts: A report
to the nation on the future of mathematics education. Washington, DC:
National Academy Press.

National Advisory Committee on Mathematics Education. (1975). Overview
and analysis of school mathematics, Grades K-12. Washington, DC:
Conference Board of the Mathematical Sciences.

Organisation for Economic Co-operation and Development. (1996). Lifelong
learning for all. Paris: Author.

Runesson, U. (1999). Variationens pedagogik: Skilda satt att behandla ett
matematiskt innehall [in Swedish] (The pedagogy of variation: Different
ways of handling a mathematical topic). Goéteborg, Sweden: Acta
Universitatis Gothoburgensis. English summary retrieved December 1,
2000, from http://www.ped.gu.se/biorn/phgraph/civial/graphica/diss.su/
runesson.html



S RS PR 27

Watkins, D. A., & Biggs, J. B. (Eds.). (2001). Teaching the Chinese learner:
Psychological and pedagogical perspectives. Hong Kong: Comparative
Education Research Centre, The University of Hong Kong.

Wong, N. Y. (2004). The CHC learner’s phenomenon: Its implications on
mathematics education. In L. Fan, N. Y. Wong, J. Cai, & S. Li (Eds.),
How Chinese learn mathematics: Perspectives from insiders (pp. 503-534).
Singapore: World Scientific.

Wong, N. Y. (2006). From “entering the way” to “exiting the way”: In search of
a bridge to span “basic skills” and “process abilities.” In F. K. S. Leung,
K.-D. Graf, & F. J. Lopez-Real (Eds.), Mathematics education in different
cultural traditions — A comparative study of East Asia and the West:
The 13th ICMI study (pp. 111-128). New York: Springer.

Wong, N. Y., Chiu, M. M., Wong, K. M., & Lam, C. C. (2005). The lived space
of mathematics learning: An attempt for change. Journal of the Korea
Society of Mathematical Education Series D: Research in Mathematical
Education, 9(1), 25-45.

Wong, N. Y., Han, J. W., & Lee, P. Y. (2004). The mathematics curriculum:
Towards globalisation or Westernisation? In L. Fan, N. Y. Wong, J. Cai, &
S. Li (Eds.), How Chinese learn mathematics: Perspectives from insiders
(pp. 27-70). Singapore: World Scientific.

Wong, N. Y., Lam, C. C.,, Wong, K. M., & Chiu, M. M. (2005, August).
Changing students’ mathematics problem solving performance and
conception of mathematics through the systematic introduction of variation.
Paper presented at the 3rd East Asia Regional Conference on Mathematical
Education, Shanghai/Hangzhou, China.

Wong, N. Y., Marton, F., Wong, K. M., & Lam, C. C. (2002). The lived space
of mathematics learning. Journal of Mathematical Behavior, 21(1), 25-47.



28 FRF AT MED 18R

The Design of Mathematics Spiral Bianshi Curriculum:
Using Three Primary Mathematics Topics as Examples
Ngai-Ying WONG, Chi-Chung LAM, Anna Mei-Yan CHAN, &
Yan-Ling WANG

Abstract

Developments in learning theories and researches have shown that spiral
bianshi curriculum can become a bridge from “basic skills”* to the development
of various process abilities in the learning of mathematics. In other words,
students can acquire basic skills and develop higher-order thinking
competences at the same time. In this article, attempt is made to illustrate the
principles of designing spiral bianshi curriculum using three mathematics
topics at senior primary level as examples.





