ﬁ

R B ATRATA 11 AR R A R

—

a
i

LN}
BRFHAE £ 4

CROAYEV 2 4 28 8 £ 08 [1 5 FST-F 11 = 04 9 F 12 |1 0} 130 £ 94 5%
11A10ED)

# &

A2 P h? GRS AR 2 EHE D AR5 N BP0 £

B
TipE @, & TApE S A B RITWHR . F3VHIFEZH AT B
Cel:(alxbl)=c2:(a2xb2) ; P » A4 F & soemif it Tcl/(alxbl) | 52— - 75 4%

SR G EA AR TS EN G RRERE S AT RE T d THES G R

HAfRA w5 4 - Bhege L0 05 £5000 b)) MDA - H7 sk g
"’Af}]’# F#BEELL«"J’}"% mrﬁl%/z‘Jé\ﬁ ‘LFF'

E'#ﬁ'* FESH 2 RACRCFEINY ThpEv e A T BH0E | fEIE 0 R
\%r/

B A A TS b R &
F#B A - Ramkies e ¢ o

T I'E—!ir't'““'%;'é%—é% I g EE

i

shr g TAp s &

PR S L A IE ST R IERE



i g p b

b (proportion) ¥4 & A#BE 7 3 % #cg 4 -k (Lesh, Behr, & Post,
1988;Lamon, 1993) > 7= & &g f2;4-¥ h—- Bi&E £ $39(0rton, 1992 ) # B NTCM(2000)
JfF] N BHE AERE Y SN KA P EERE -8 EFRIFRHEBB AT R Mo
ARHET IR (2003) At E- pHAREEE Y 2R T S EBRDOGERS BABREEF LD
WoBdEIR a4 o - i R R RS K e AR 2 AR 0 o Tl BIR
eI IR e 'J‘%E‘”@tg AR o b A H @ F S (2)F(R)E PNz 4
A~ EfeE A FE {gi EHBF gAY R P R ERART T A6 PR
g 4 z&f#@eﬁ%t‘““ Bl AP B RV BN R AE 2 ey BV GIM GRE  A 2 T
#f(Greenes & Findell, 1999) com e PSR B B R s ie s L (VL E) S e
Rk b sRATemR e o

FlPt A2 P &_%ﬁﬂ g A RS £ R 3E el (alxbl)= CZ'(aZXbZ)J
A (H ¢ e awanig i Tel/(alxbl) | 5 - B¥#) o 2 HFHE 1M A2 3uw! S
BT Ev i & T g AR RIS PR B (R N )
i B FfR o

Ny 2 S ;m»/\ﬂlég{

(") /):\g;:\ LL/LLI/:EJ';‘LL:%ZL ngljﬁj@ﬁ

R A I Fé%@]“%ﬁﬁ;ﬁzd THE S R R 3] T B
i %\ °Lo = Watanabe (1997) 45 &1 » 5 1308 B¢ bl A e foidy @ #icF chig (6l
DR ) RE rfﬁ%\,zfrlf,zmif"‘ ’ & ;fif:f-/w\“l]:‘bh’s z “,Z]:f ~ X2 ”ﬁ ®Ec (A&

ﬁ/{‘ B E) FEAGEREE - Fla T b PERA T Ad, Y - Gp o e e 4
T Ap e Heehp B § 2 WY FE & - B 4 X2 & oh4 pr(Davis, Hunting & Pearn,
1993) > @ * AR | A £ 5T AL T Ay PEL(E A 200D % > A
h & A Bc(fraction) SPe A d14 i@ Bl A 2 F B a0t /0t @ (ratio) s v & (rate)

Z L ﬁlj(proportion)ﬁ?f“i,ﬁ o Il F j&_l}é PR it 2

1. %23 gil4s 32 ¥ (divided quantity # partitioned quantity) > P&
T a#c,, 2z 5)- }_o‘?f'm (quantity)#s 4 &= - & 4p ke < -] 2 38> (Smith 111

%M)o#%*TMﬁﬁﬁiﬁwﬂwbywkilﬂ%’Wﬂéﬁﬁ@%g2&%¢g*$ﬁ%

A ;s
2. - BEHZIABREZREMG Y- BRI - BEDI OB AL
PIF A Tt/ (ratio) s (Smith I11, 2002) « 4% 2 2 iz 3jef 54 F4 > &5 6

2 L
.'rﬁg [ t“F%—?’M‘MPu:—a WL/ E o

rﬂ:

SRS S DREES = S S 8 &

.o gt/ i@ GHUMJmﬁwkﬁﬁ%ﬁﬂﬁﬁ“ﬁ)9*%“@%’Wr“



Z (rates) | dpB B2 FE (measures) - fa ¥t & (Frobisher, et al., 1999) »

o F BB E oy MBI ESF - RPF F R T ST - 2R BT

U'III\)

2 _ ..
JFEJ e ﬂv—fif?:;ﬁhf-ﬁg%@i;fﬁ-‘};‘”

i 22 . | 2 > v 7 M 2 N
4, §M P - B2 e d gt mpFo pIE LT &IJ(proportlon)yﬁrg(é

2:5)iz— B/ E(ratio) ™ A4 T¢ 28 79 enh 20t 5] (Frobisher, et al.,
1999) o @ — 4 #73p 2 Tt & (proportion) 5 B Adp D AR F 0 B AR X 4 R E

HETEF 4 TR 2 F2:5=6:15 > "4 5 "2H 54k 615, £ T24¢5
2 W EEApE 3 6 {152 &, (Van de Walle, 1998) -

(Z) ol RAE2 BH  F A B2
B B AT 2 ﬁﬁ?uhim*ﬁﬂ, kg mra s THEN G BT R

O ﬁ ]ﬁé"?e?ﬁ‘”L PIENRRER 2 FS BRESZER CHE VM BN S Tab=c:d,>
5 de ;‘ BA 120 7 R iRk PRER 90 2T MR S U RIRT? | E©
KRAE o @ HBE AN Tarb=c:d,; 2" EA|EFT LA C FREi afeb iz ~ &b

) m)}g_gkwﬁ“caamffﬂzk‘ui c*H_a bmf'fﬁ;:i—-imﬁ(;;_ , 2002 )~
5 &N b (multlple proportion)z ¥2£4 & p Vergnaud(1983) » ® # % F|= B
e RS S = AE Bt Bl %o T (alxbl):cl=(a2xb2):c2 |
1><b1)—c2 (a2xb2) ) > Blde s T4 4 5 2P X746 60 ffif > BERF L& X ih
RO FRAAI0 R TRSEAT? ) SN
"v? IR BRI E R AR KA T L E R EE & aupl R (well-chunked measures) -~
FO4 -0 -4 (part-part-whole) ~ B E ik & (associated sets) 14 % #3k 45|
(stretcher and shrinker) # = f&(Lamon, 1993) - & % &% o3 55 (2002) %73} 2
LHEFE BRI A IREME BRARE e ) TR TS
FAER - TR R MESEE ) YR A BREEZ BTG PREOLEM G
?g;i@&“%\‘;%*{ﬁﬂfﬁ%n‘i%;‘j AdBAE. a2 S PRRE/IN o -0 R | - BB L ()
Eda B tadRs foiries o TRRRI/ZEL SRR | P TFREEGD 3 B oha
ot fat M ha A2 - Bp g R THEE ) TR - BREEF
- Tﬁiﬂzi“éﬁti\;ﬁf{ﬁ'} 2 BE R B FE gt E o
Behr, Harel, Post, & Lesh(1992) 45 » T H 55 ¥ i+ (singleton unit); & T4
£ H i (compositeunit); V4% KfFA L G EE o @ BE-HG L THERE
P TidE o A THBZ ) & THE 502 (unit- rate method) | 5% — 4 &8
B4 - BHHAE - (Behr et al., 1992) k@ * > HE A% k2 Tgp b 5
f@ifﬁié%\ﬁ’éo ARl AP MBFME S - BE(deT B-BOGWLE = k@ ¥
T GEE N R B Tl PEA ke BT bak TapE ) B
KALfE S SRR K T G B % (between categority) (Noelting, 1980a,

34
AS

- \“‘b

|
=
by el O py

R
z\

N/“\ﬁé



1980b) ~ S #c;* (function categority) (Vergnaud, 1983) -

2 6 ., IR , , . .
pE A ?;fﬁag:E Z Tip & F(equal rates) ;> R HE & * H = F (unit rate)
v 2 . r sy a1 2 6 X r Zt s . 3 4 > EL B E
& EL - N ?zﬁdgzﬁ L A& v E(equal ratios) 0 RIEH* FREILRF
ﬁég BdcE o R RETRFSL-FEE
Z PR

AR B2 R Engd > B 20 kg s HRMERA) 12 KkA
T ORBL e B ok 82 EARATHAE 0 D FIP 2 szt Tk Bl @ R gRa
FoBE IR a4 o

AR R A S H A FreeBSD 4.3 T A EL G A L R X Frp e
m*%iff?ﬁ% AR TR AT EA TR AEREMENI A EH L T 5k
EERT AL EF AN 24 )RR FEHF L RAREE B HIFIE > 1T
¥§4ﬁ+‘%mﬁ?ﬂiﬁmﬁﬁﬁﬁﬁ&°§4vf A GEM PR = R A
T OPER L R T GIEEE o ST - FE o 8 BRAY NG (S L) 41
BBt S ES VBN ER Y AR AR R /MBSO R LY W] T T iR
Bt (5w dg) g g oo

rayche  [1\& ¢mm) HTaE.

: 4 |

SRR AT ¢
(EmEEE )

B4 EA—FE TR - 5 FORLATE 0 I + BN EFN TIRET—
i

REVEED: | (M (EA 10 FAEASEE 0

(2)6 {BA. 5 FPITEATER 7 -

- (3)5 {ELA 8 FEATARALTERF 2 -

[2002.11.08,09:15¢ |4 ¢

®l 1

dEAT %5 B2 B R 5 Tel:(alxbl)=c2:(a2xb2) ; » 2t &
Ak s al~bl~a2 b2 (AR5 a > b)frcl & 4o grfc2 B¢ cl/(alxbl) L& #c >
60/(4x5) R At » % 4 4 7 7= 48557 ¢ (1)} 4% 4 B A B2 10 2 .5 % ik
s Tasbh HY - BRI V- 2R FEE K2 2PN (2) )47 05 2 F
ToO6BAELABAPEFRS Fa-bHAY - T FHET > ¥- ERLEFES > £
EOR AL e (3) 487 » 5 B A E 4 B A2 2 -8 X A5 X FHRRE S Tah

Bl RS 2R Re2 EhR AL -

4%

o AN = B A



AT AR LS E R G AP AT B RRY B2 T s
_;é, ig 3 ﬁ?ét‘ﬁ”ilj\ P °§i ﬁ_ﬁ;%\»éﬁ’* gﬁ&pg A m:!‘[ﬁ,i_b,k{J.. “-F;»Bi

RN

Bt PEHr- BRI Vi € BFRERLRE DI RA T B eifdiz o
Flam A2 3 FE A ht SRR B A a N B A ERL ARG A R
ERFEAYT AHE K TpE v E & T s | 3 a@;rp»)i;.nbﬁ,\, T,{«]—\ﬁ'{x"'lﬁ“i‘
(FHci A 2B )nZ & IFf347 > WHFEAHF I P e2uwlgi - B9 AP 2

[bm2]~[gh3] -[mgl2) - %355 54 ppa bt 2% L2 &5 ,L;;zmpx%np 54
AN PR E
() B T4pEvE | & THEVF | FBeRITIVR
(1)~ D 4 BASX 60 4BAI0ETHESBA?
WrEd ¢REZ4AHATTE 604 10 XA 2 55 R4 -
Pod 260 B E_10fe b e E o 10 4 A B 4 R 2 ¢ T H
e kA R oo

(a) = ;@;%4 R%:%“ I';}E,_—;LL ,E,J, s lr—-ﬁﬂg 10 &5 ﬁq&i‘rg{% » kR

FREARE2 230 TR > VRRE TO0 /5% L A - A E e pEE
5604 > Hix8ci 20 bdr:

H
E
g

(1) [bm2) 10 “,% r5=20 23 60=120 | (1) [gh3] 10 &5 75 i
( )E_60 15 2 > 60 3k 2=120
(1) [mgl2) ™5 5%2=10 > 60%2=120 (1) [bh2)] 4=>5=>60
4=>10=>( )
10 % 25 %0 2+ 2 %12 60 %+ 120

(b) - &§4K@=Afi " Ee 0w g 60 £.5 hfEER o @ i R

5 10
M28/1 % ; § - BHEAE > Hifici 10(2)2 TEHZ o bl

(1) [mghl) = 'L"f."lz gL Lot EN-Fo 4

2.3Mi>&E 472+ F 2 ﬁ'{_}ﬁ&7%g¢ﬁ$§ﬁaa«f1j% EAE RO A s Rk f#ﬁq:%\\afﬂ”

60
i S / 1‘/ TiE o T3P/ AT E - pEEH 2 TH

e m Himddr ThR4 R F 10, 3N AT H Y §8a] 3 bl & a2 %2 b2 L1
LpH R atial 2 bl Aa2 2 b2FMYE > g Mg F4 LT E LRR
cl:(alxbl)= c2:(a2xb2)z_ & & ° b4 :

(1) [ghl] 60 FOoRI2- 12 43 Ei‘*‘u{l SN - AR
3F 48 12-12% 210 8120 ¥ :120




(2>~£z- 4 BA5% 6048 6 BAD5T AN
ME S EME S EXFHT LA 604 06 4 A 2 ffH S GIRAE -
6 A

(8) M2 =S5 TR 6] K FRELREL

%%Yr%&%J’%%&iFMﬁ44AJgﬁ—%ﬁgﬁaoyﬁﬁg§§6oﬁ,

6
Hi+8Z — o Hd4r:
i~ #Hc 1 R

(2) [bh2] 4=>5=>60
6=>5=>( )
6 %12 4 E3 4526 o4 42.63%] 2 60=40 ¥ :40 %

I gpr [bh2] A2 ER L E
6 A v B A5 s T AN , o
(b) PHF LA =0 n ARFE,E TAE S, R VAR (cross

multiplication)i* o &i4c :

(2) [bm2] 60 % r 6=360 - 360 *z 11 4=90

~ 60 . .
() Bpt AT - G F24R™ —m=0 5 TARZ 5, Ll o

AR S EE A TERTES 2 S RESIERS BEEE L) S S

60
%&L/ /Vryfﬁiiptﬂz s BT3RS/ AR R A ngﬁxgﬁ,:,\rﬁl%/zy

Aol TAG SRR D) PN AR Rtk H R E%al 2 bl a2 b2 &
BEp AR &ar e L3 E DE 2 cl:(alxbl)=c2:(a2xb2)2 & & o blde

(2) [mghl] » Lz #3862 o L orpiw £
ZHMAERL A P AFUT B A

()48 4BAH5X 60 5 BABATFEAPBA?
Aariry g4 i’nrﬂfa“rj;'rﬁ BABAT medveh A5 AT A H AL AR
PR MG 1 5 B R AL R AT

0 / 4
(@ %55 =8 5 Tp®ed, Tiier Bp/l1x,f4- B

FE iz THEHZ o AHE R A5 SRR 8, 2 AAIE R 530
e F 4§ 7 EPEEcl:(alxbl)= c2:(a2xb2)2 & & © bl




(3) [mghl] =+ g Faet o v & ot ¥30
gLty L7

ITHFnurxE»-Fg-+ A-7F

(b) [bn2] R%=5A8 A I L L A Y IR
X

a2 THEGZ > oa Hoded B50 Tox8, V&2 » ' F B2 LR f3
cl:(alxbl)= c2:(a2xb2) 2 & & > Flw “f iaral 2 bl a2z b2v Lt pFE2
s T H#al 2 bl a2 2 b2 FESE 0 TE £ (alxbl) & (a2xb2) o Hlde

(3) [bm2] 60 ',4]€ ™ h=12 » 12 ‘,ﬁ% ™ 4=3

bk 8=40 - 40 3k 3=120 - ¥ 120 %

(CF 7 [me]#ﬁ.ixi GAO TipE e d o mA T HE T2 AT 54 N8

/47w §E A2 F Y FREE R 28T REE > TRAEE
ﬁa/(4& 5% ), FA-

r60
zlﬁﬁ'ﬂgﬁxﬂ°“lﬁﬁl"i;60f& Hizficz 207 F 322

T B % cl:(alxbl )= c2:(a2xb2) 2. & & » s o7 % £ (alxbl) 2 (a2xb2) » b4
(3) [bm2] 8% r4=2 > 60 1 2-120

Eal

Fgar s pqr (2] 7 it (D) & (C)F A FJRE ¢

(=) AT (Fo & PR )DL R Ffaie
SERETSS S LR G R L A AR S SRR
CANESUPLESUE S - ST R

IR ’—’gﬁﬁ itﬁ*lfl‘l/)"ﬁi '5\];%
AlpEe s 2 g8 Fak Py gl FRE

Frde ) Bae( Flde) » 1t R fE4E o v

b SR A
gre vl - EARH R F LT S
o (1) %7 10 = §.5 % enfF#ciz
B m&m&%:% = TApEtiE 5 i 5 (2) )40
6B A AR 4B A SRR 1R A(3) Y ARE A X300

SEEE R TRl ) AL

3 OB 2

60
Ghh SEEE AR TH 2 R %ﬁf// //}“//////

Fovk o> TR R TIRME/IA 1R FA-BHEE R
E o Bilde

(3) [mbhl1) = B~ 7 % 60 3¢
‘xﬂ;A—L:&mﬁﬁug’\_'p’_——L o

ABEATREN (- BA-X=Z3F)> B A - X I8%F, 7T X E>090-
IBA- X153 A~ E120-

F I H iz TH I%

!

(2) FF Mpdve gk & T3, - apecli




=

LR Tip% s | ampiseiiy
FoenF 2 AR ~%$§?@§1W{?¢?&%%ﬁ#iﬂﬁ%£%%€

60 60
F#B;LLIEJ_V_PE—EF ;F'L'ﬁpixffljl—#gi;L::J —f#
60
fe 4 AR TR TIBM/I A1 X  §3-BEFER L LfE

=3 FE¢¢Joﬂmg%:M§4a@$ﬁ E 2L BB AR AR b
[@H445%ﬁ%%60$%u2’m$4{3’%iﬁd%ﬁ3ﬁ
(1) 33 481251252 10 2120 % :120 4
(2) 3% 641818 % 25590 - %:90 %
(3) 3% 541515 %2 8 £.120 > % :120 4
1;7* i+ [ghl] 2 ‘6’0%‘5”1 "12’%4” TUEZE 0 BT A “6’05%‘/75"5 “]2%‘/74" o

1

Rl

3&,\\

2. PRI ESN LI N TR Ry
JFﬁﬂ§iﬁ3 ¥ 5 E | F‘:%\ ﬁ;‘mvaa AR ;kK'C“x%\EI ﬂﬁ{ij&ﬁ(J
A3 B AR 2GR TR, A B R E S BRI  B Y B
10 A 5 A
FREE R B EE G EEE  Hmn TpEn @ ) —=— S Jo—=— g3
g g T EER 1 5760 5 60f5 60

EEA R 2 LR TR F e bl
[bmd] 4 + —5 = —60 %
44 —>10 = —>(60)f——>10 %35 %202 60 £ K2 % 60
6« —>5 % —>(60)fx——5%5 %1 60 K1 %60
5 4 —>8 X >(48)h——>8 %3 5 £ 542 8 542 8 i 60 £ 48
[bh2] (3) 4=>5=>60
5=>8=>( )
8414 5 £ 52 85502 60 £ 96 ¥ :96
iﬁ S lbmd] B(3) ) b PR 48 R

T BmEER
(1) 4EP > F g4 eMRE L 4AHET A T5X 60810 A%, 2 fES
LL@'JFF£°“?§£§4’%‘ 10 . 5efEfz > aR*¥hagE "604/5=% ) % -
MeHE > Hixdei 260 T B 8E ) - 827860 .0 e > rig 84 e T2 4
ﬁf/l%J ;;.Ei:r?_%if*’_%i%&é 10(2)2 TH % o4 FMGEL AL E LT R
BB oA 1§ E SO R fE e f#ﬁ;’{g’%ﬁ&—rf}ﬁ;;}ﬁ/] Llx  ES- BHE

IEE]:’_’ ¥ ~#: I’,—l;_‘4, fsd k10, 2 rﬁf%:‘/éJ"
B(2)4EY G eFEAERIIOIHT M 446006 AAB, 2 FES



WRIR AL BEAR 6 2 A4 hFEHciy > CHcEA gRr RTO0 /4 A R A - BAFE
E&’Eﬁ&égir%&%yJ¢%? “60x6=360 360:4=90" 2 2 v ipgiz |

Mok S RED YR AT B BHM o A LAY 5 E S0 bR A AR AL
THR-TIPA/L A 1% ) F - BHIFEC Eivfiez TG SR fmb, 2 TER
f§J°
_ B o s ) .10 120 . 6 90, "
Ft (1)~ (2) ) 380 ok TR 284 ’ZEJE:EE Z:EE TipE

B0 B PRRAM R - AR B B2 B SR (stretch) s B2 L o

Apkr THRZ 28238 R —=""3 T3k > eipRiri-H

120

60
&ié.WZ%%HI%JuﬁﬁﬁéIM%)iﬁﬁ:F—$WMR%4/=1O4 &

60 /20
S =54 s TaEvd peipmir - BB i TR 1R o Hinkk

TR0 R F 4, & TRD SR RO, 2 KA H R Rl S E A
R EDZEHEFRAL > R m dr A drip st F 4 £ F D0 g2 el (alxbl)= c2:(a2xb2)2 &
&7

B(3) L3P > 13 H 4 ([bn2) w7 )EFE fe 5 A X7 e drih 4 45
AT A FAPHEHA A G FERBM G A B T3P/ A1 - BE

60 120
FHE o Bides TR BEfN8, 2 THEHR > TR, =8/ &g

Wk e IR Gript B 4§ FE 1 B2 cl:(alxbl)= c2:(a2xb2)2 ® & ?

Ravi- VKRR Y TR 4 B2 cl:(alxbl)= c2:(a2xb2)z ’?,%}"ﬁ Y
[bm2] 2(3) /%% 2. £ o F] [bm2] # §H i F4 R fLie2p ¥ & al 2 bl & a2
e s TEN B K el 40 (T 5B T

5X8_120;; TipSwE, > 2 8(x)E4(4)2 28 > akr ¥ ik

2 b2 % - X AR

4x5 60
22z Tz | od v F & [bm2) ¥#-al 2 bl a2 2 b2k @EHE > 74 £ (al
xbl) & (a2xb2) -

A EEA AL AL A TS ER ) MR B R T E S

10 120 5 60, 8 96 ,
=—=" g SRR S

bl RAEeinAr s a0 TipE @ o =T o=
2 2R OB LA CE AT RS LNV IR B P LA

E e ¥ AR

5 60 5 60' 5 60



8 /120 / 60 / 90 / 60 / 120
o Tp g & 45 :410 ‘45 =04 —fr45 :58 w2 T

Wik AL AR LSS ~’ﬁ R NI (R0 Il St L

Flotd P AR T MR ERFS ARk TS £ b)) R L
TRAFA P ABRAEIRL THES O] FAERfRA A R TR 2
ek Thpg e & Tpsn ?ng/éﬂrﬁ Foor gL F Rz e oas i

R
(w
M

LT FW:J r’m PO 4 ERFALTG TS ES b, R
PEN B R MDA - Ak s AT E R

’Jl—
w%ﬁ./ / I I s N AL e A o ER Sl

¢ v _(a,xby) ¢

J'Vﬂ%a ?%“}5ﬁa L r#p_j;_l,b:: 7|—El 12_ , ZE-‘ 2 2/ _ ¥2
b by b @xb) o
RlApEv i 2 TREGE AT Fd ral A bl A a2 2T AU EA LR

lttE**

i
¥ d-al 2 bl a2 %2 b2 R £ T4 E (alxbl) & (a2xb2) > #H A 4
T PR & e
Fd § FEE I i_%'afw TEES ] RERER Mf LRGN XA
LR GIFRRE TR SLHF TR o RS A T R ‘G?{EW ife lF?{%% o

Ao GBI g AP BT 7 4 (NSC 91-2520-S-275 ~002 » 742/3 #£ 1< - § £ fF)z 2%
A

wk (2002) B BEHHAT DV (GREBD oM TR KTFTIRE

(2002) 1 = R = B4 R HRFREZ T o & ERFRRAKT A
TETRALE m 2 (A TR)

B AR (2002) - fU* TR AF IR AT A HVHET2 BABZ 4 2 T o (T
ENE S %%\ P yitd o (NSC 91-2520-S-275 -002)

B % W (2001) F BETHRPERIFEERFFEFEZFAY c PERTET], 9(4),
375-399

Fr7RR(2003): 4 F- FEELAEF 3% R X % -http://tms. math. ntu. edu. tw/math/ °

Behr, M. J. Harel, G. Post, T. & Lesh, R. (1992). Rational number, ratio,

proportion. InD.A. Grouws (ed. ): Handbook of research on Mathematics Teaching

and Learning. pp. 296-333. New York: MacMillan.
Davis, G., Hunting, R. P., & Pearn, C. (1993). What might a fraction mean to
a child and how would a teacher know? Journal of Mathematical Behavior, 12,

10



63-76.

Frobisher, L. Monaghan, J. Orton, A. Orton, J. Roper, T., & Threlfall, J. (1999).
Learning to teach number: A handbook for students & teachers in the primary
school. United Kingdom: Stanley Thrones Pub Ltd.

Greenes, C., & Findell, C. (1999). Developing Students’ Algebraic Reasoning
Ability. In L. V. Stiff & F. R. Curcio (Eds.), Developing Mathematical

Reasoning in Grades K-12 (pp. 127-137). National Council of Teachers of
Mathematics, Reston, Virginia.

Lesh, R. Behr, M., & Post , T. (1988). Proportional Reasoning - In J. Hiebert
& M. Behr (Eds), MNumber concepts and operations In the middle grades
(93-118). Reston, VA: NCTM.

Lamon, J.(1993). Ratio and Proportion : Connecting content and Children’ s
Thinking o Journal for Research Mathematics Education, 24(1). 41-61.

Lo, J. J., & Watanabe. T. (1997). Development Ratio and Proportion Schemes :
A story of a fifth Grader. American Education Research Association.

National Council of Teachers of Mathematics (2000). The Principles and Standards
for School Mathematics. Reston, VA: NCTM.

Noelting, G. (1980a) The Development of Proportional Reasoning and the Ratio
Concept : Part I[-Differentiation of Stages, Education Studies in
Mathematics, 11(2), 217-253.

Noelting, G. (1980b) The Development of Proportional Reasoning and the Ratio
Concept : Part 11-Problem Structure at Successive Stage; Problem-Solving
Strategies and the Mechanism of Adaptive Restructuring. Education Studies
in Mathematics. 11(3), 331-363.

Orton, A. (1992). Learning mathematic: Issues, theory and class practice. NY:
Villiers, House.

Smith III, J. P. (2002). The development of students’ knowledge of fractions
and ratios. In B. Litwiller, & G. Bright(eds. ): Making sense of Fractions,
rations, and proportions (pp. 3-17).

Van de Walle, J. A. (1998). Flementary and middle school mathematics—Teaching

developmentally Third Edition. Addison Wesley Longman, Inc.

Vergnaud, G. (1983). Multiplicative structures. In, R. Lesh & M. Landau (Eds. ),
Acquisition of mathematics concepts and process (pp. 127-174). NY: Academic
Press.

11



An Analysis of Solving a Multiple Proportion Problem:
Equal Ratios or Equal Rates

Hsiu-Lan Ma
Department of Business Administration,
Ling Tung University

Abstract

The purpose of this article was to explore and analyze the types while the
6ixth graders solve multiple proportion problems. Especially “equal ratios”
or “equal rates” was concerned. In the study, the “cl/(alxbl)” is an integer
when the “cl:(alxbl)= c2:(a2xb2)” represents the relation of proportion
problems. The results from the research showed that some students first
considered the way 1f the problem could be treated as a simple proportion problem
and be solved. On the contrary, more students solved it directly from the
structure of a multiple proportion problem in the beginning. General solvers
applied “unit-rate method” with equal rates. However it was not seen whether
they truly understood the meaning of the multiple proportion problems. Some
pupils applied “factor-of-change method” with equal ratios. It is paid
attention that some students do not know the structure of a multiple proportion
problem, or some only have one of equal ratios or equal rates in their mind.

Key words: equal rates, equal ratios, multiple proportion problems
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