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<E IV-1> SHMF| T o} v F2 M2k A5 Alo[2] | (TH @ %)
A AL Ba | B0 | Ea3 | Bad | B35 | REae | 237 | B8
AH(N=T73) 96 274 205 11.0 274 12.3 17.8 11.0
370 % (N=68) 59 176 134 0 18 10.3 118 15
SHN=32) 0 3.1 3.1 0 0 0 0 0
ZHN=73) 288 329 438 26.0 52.1 384 411 192
271 %(N=68) 382 3.3 299 2.1 485 20.6 324 176
SHN=32) 3.1 188 156 0 156 3.1 125 0
2H(N=73) 60.3 329 315 39.7 205 438 370 370
170 % (N=68) 54.4 382 403 32.4 338 529 382 235
5HN=32) 53.1 469 28.1 125 406 438 344 6.3
AH(N=73) 14 63 41 233 0 55 41 329
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@ H¥d 2 34 54 ¢
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g AHEe 29 IS 39 vHoR HS W AT =55 12d T 3 =L R B &
9
3. edlA F2 e @A 4700 B 16mLe HEE WHEAFULL LHA] F2 @ 2dA F2 ope)
22 gycy, eElA] F2 @l LA} 8707F Bz, & 2 mL7 Eoi7tot §U7)?
[Eoy @] [Zo]94 @] ) [EY @) ~—
Y2 pe g D pb-sn g g gy - 0%0)  (Fmop0 Qoo
UM 1om] 2| 815 W @5 %% preace %‘gﬂ. @ % @ Q/_@
7] 4ml 2 H\E; e el B gnE Y low, 7 M
574 3aml of ulg | (ol ‘H* T 0],
. mlb ~ Ay
[Zouy @] (244 @) /1/_;% g2 g 4 gheky [Eol%d @) m :
; N Ao okl a1 gewel obe R W 8{ Z \
M (bml= $2H BN w30 s 1A Gk
Ly éﬂ\L 8 H DW\L @M’— 615_ pnLot @fi"/ﬂ %ﬂ“? @ (/?u‘(m ? @l m# ‘
[18=4xd @ o ,
= |
S B g D)l
C22mb
E @) (gl 01 2912 R
42“@)87“ bl | $24=5 o gk
e[ DW\L @ — G g gl
(X2) e EJ’RM a
g7h) ﬁ:A %%:4/’ 3 ‘
0=32 7 32m »gtp L Ugongumtwggg_mu@)i
I
PEE Z94 EEE

<3 V-1> sSe| X2 N Ag 24 |



o
B
(@)
o2
[
of.
e
1ok
[

Ao
ro,
W
m
B
ol
>,

<Y N-D>oA SHEY FE A% LS BEE A Svun, 499 e o
FA4 AT P A S BF Agsel £94 V)52 e s 4
Folyy A S BE Agont Al A W B #5442 wEe o)
& @ 7 welgion], 23 1y g Ao, A4E HRL A

. A e Bl g eneA A, A
S 489 @ 4 98 AEw A9 42 BdsHed o

[o%
J
_Orﬁ
X,
S
( rﬁ(_“
_O'E
o K
ofN
Ho
i,

0 3R
b=
=4

>

-

oo

ofr
ol

=

o Aol AnHgL

>,r'{

A,
e
=2
=2
R
r
2
g
>
18
mlo
>~
=
OPO
ol
ol
2
S
Y, o
ol
ol

_O|L
@ 32 3@ o ot

@
rlr

2
kil

T AEReH, Juvt £ A FoldM
- o 9 s gk

ha

2

A% F o s Agen, 49 HE FEA £AL Agetel AA9 FE S AAAeln e

= T
ol 919 SASe] BAS ol B4l sdol Wad 2Ae F THste] AAsh] BEeke S0
o Holuel AAel Ansge 3 FEsstel THY & ot 5 £ Aolde vtk 1n FAS 9
Astel AHgsts B FAA AU SAES YRR £42 S B, 3 a9l Sase Fol
IYS AESHE AolE ngTh 4AR AT AN FE HYL 4 Qe Al EASE 7]
A WY F49 Abgol S5 o FolAE 22 & 4 Atk 2 $49) Mgl NE F - 5919 o
Se Qojd EA% AZ4d BA Fold 19S AHga AAAeIA g3 3P et

S SN ne ua 3o WAt ohd 3FE sk SHAE B} 98e FAT 5
o A% A= ket e 4G 94 5 e
7

ATk 53], 493t 89 3] A 9 =
A 141%, F99 236%, SHAH 256%9] ATl BAE v FFoz AXeA Feto] FE WE A
o2 vtk 89 #F A9 189%, THUA 269%, o}-ﬂﬂ 256%9] S50l o#F eFE Wkl
<aY N-2>ol4 stge] Folahgg dunw Kstge] 49 vlel did Adat ddishr] A djd Fo #)
o BE, 5 P2 T4 e oja7t FEata A}ZJ% giehe e 2 EA ASE v dgeR
AHA Foko] A oot & 5 vk B A4k visdtd GUE-E Azl 38 wle dEel
obd T3] Sem7|Hl dFoR Aztstel FAE 2R A ol LFe ARG FHflo] oFF
2 HE gREe gAEAN AT AT

3. Aot ARUIE B89 e U awE AYRUn AAe gE Bur el ot ameli, O
o] o]t gemgiut) o ALAS Shate] thA] ARGTIY Bubiel o7t Sem@A LItk Seje Al
o] Guprel ol @ emey7i?

r W 2D LR 4y o wohsnE @) LY 20g b
21t=g [ 46 Tk LIS S Song Bofgelunk AEY

O)f%‘ go) L\L&L}"

Iinen

K3ty o] 25d 9| Este] dxd Eo]

<38 V2> 28 goM StiSo| HRE dH|H FE nH



A7

A H

=]
RN

Hrd 4

=

akgitt. HARA ol AlA]

[

AR &

=

* V-4>

y
it

g

AT

4447 obd

A5

& Aokl #3 otk <

919 o4

i, 493k 8H-E #19]

+ 5

=
5

4507 obd

}E)]—'

3

=

L]

ol

1o°
Ak

1

2o
=

2
8

24

=
T

L

IV-3> ZAIX| o] T4

LE]

€ A A9
<E

A

L

=

a2
A28 o Jeh

=%

Ao A5s

A

=]
N

1

EH

3]
=

)

°

A

=

=

7

L

o] 7 wol AH&E ule

g A7 7}

=

=

0]
=

3=

ShA
o

2. FYAFH 0] WE ulg

2R IA

R

Z2xke] w7b 2% Aol 7 -(Integer ratio)F A< 7F obd 7-%-(Non-integer ratio) 25414 A= A},

A}
=

Y 4l

A

L

5t

K

a2

kel
=

3]

Aghgic, T o

0]
=

Mo
ol
=

—
sl
cal

=

A% 7H 4

s

GUAEE e FE A
1919

&}
Sf

e

1S
=
5

=
=

2o
b

d

%
vl

3 s

3

sk 11

o

a2

=
=

Aol £

Aeke
ot

43

} A
o
o AEE] Wi

g

S
o

4

39

Aehe EAlve} 75

A5l 44 el A
* 0

k=4

[e]
R
=
5

0)

ak
ol
T°
sl

kil

ZARE] FE7E ATt opd

5} Aol7 AT, 4} §

)5

a8 499

A

all

o Al WA, A

=
=

ol

sh

g 74

a4

=

ol



=)
-
G
go

T

X
oR

48

2o Sl Zer Slee Sl Sl Sl St Sl Sloe Slan Sl Slee St Sler Slee Sley Sl S0 Slew 2
T | 8| Sl Sl 8|6 Slen S| 8|6 S|en S|t 8|6 S|on S|t 8|6 S|l St 8|6 | S 8|8 8|3 8
— — — — — — — — — — — — — — — — — — — — —
"
il < 0|l R [e'e] 0|l N —la Cl~ T~ WV oo 2 o o< R O — N~ = —— N~ =
— =2 o Rlo R o o Sl & < 2 o
o1 Al AR AnlNE] Rg=]Ragicl Rl NSRS Rl Ly S] Al i I o5 RugE=1 BTl AnBE] INNTe A=t Rl 7S] MR A =] Al
D le 2la @le 2o 2o 2o 2o 2o 2le 2le 2la 2la 2o 2o 2o 2o S 2 e 2ae 2~ nl o —~
N lesadesieseaealeaeaealecataealeasealealeaseaseaIesT ST
<t = o < =) o = o o = o = o o = o = o <t < —
Wl.LOO.OO.ILOO.OO,OO.OO.OO.OQOO,OO.OOOO,OQOO,OO.OOI.L3413.
0~ o} =) o0 o} —lay = ol~ 2|0 = =) To) @ o< Y|~ X S|lon Rlo = S
N Sl Dlo 2o R D= o =2 o 2w B~ Slo =2 o — o =2
< N o 3 < o x—= L= g Sl 5=y S Te) S S|I—= X2~ L S|I—= 5= X =
o o o < = ™ o o — o o o <t o o o o o o o o
Alegeges~ STV desea~aslegesea S aesease e Ileaese S
Q o~ 22} ™~ 3= Q ™~ = = e ©
ot Bl Koo BE] s i Kol B Mn = Sk} e «Q < 2l s8I 3B - = 0 Ol= = 2 n =
P le B GmRl& = SV S ST BN GT SO SO SN Q= g7 s|° 3T S° 3B g T g = e
Slo 2o Slm s o 2] Rle B e T e Ba Do 2o 2| Pl e i R 0 -
FOOOO003434001”7w262nﬂ2%4&2200001N573956110O
™ < — Q o ™ ™~ 0 @ 0 Q Te}
N e S s ) = o [ap) [} —N GO S 3 Lo [e'e) [de} o= [c'e} >~ S S =
= N = 0%63515343513 N = S|P F T BT FT oY BT e = — =
B X|EC R KB KB X|EC B R [BE° LB KB X|EC X|BC KB KB LB X[EC X|B° XA LB KB X' X
— ol eIl e
X/ K ol [ o || o | X o | < ol (X o |X- ol | <~ o || o<~ o |} o ||~ o | L} o || ol X} o |X ol Xl o | < ol [XI- o |- ofw| |- o
FPrm|BPm|BPrm|EPn|FPon|BPon|FP oo |Pon|Pa|BPm || T (P |FPm|BEPTm|BP o |BPom|BPm|Bem|Be™m
1
N
T e | e || w e e | w e ||| w || e W
slSfose] — ™~ o < Te) © o~




A F R wE 255 63 FAHEY Y FE 5Y L 7 B4 549
| ) 2 19 6 0 21 0 0 25 73
° ol me%) | 27 26.0 82 0.0 288 0.0 0.0 342 | 1000
g | = 44=(19) 0 9 3 0 17 0 0 39 63
H&(%) | 00 132 44 0.0 25.0 0.0 0.0 574 | 1000
3 W) 0 2 0 0 0 0 0 30 32
H4(%) | 00 6.3 0.0 0.0 0.0 0.0 0.0 938 | 100.0
SIS v F2 A ALl oA E g 5L g9 =85E dAE] BAE dET
i HAFste Ao tdsitie Aol o Eo] <F N-42 53] 44 235 Aund 3§98 sl
AEg A g8 HIF) 3 7hx Boldlot FHA FAELS 44 HEE), ¥4 HHA) F A
A Azsga, A9 e 1 v o B2 7B A J44 42M), 344 230, 99 o
F J2U), A HHAE Hsste Ao& Ytk 49 3 By ohe BE EFolA 49l s
o] Agsle Aol 1F A7} Hof Qe AOR Kol AR 22 FALFE vk A AHE 5
o] Holi}y] wite] A Nz Bxr} 3 A Ao X9 de= Aol ol o thkdt AT Alga}o]
TAE HAT & s AS ¢ F AN
A Z Lo we} S MIshe HlE FB Al 2 Afolrt gloy Eahde 5o HNFse A
gl zbol7k ARtk <& NV-5>2 H¥ Ao ArE A7k Agnlel 2,3 5, 68 £ F2 w5414 HJ2
Moz 2AE A3 ddo] ANk
I o5 <ay N-3>9 e Zoye Be| Aurwy 2w FaM L AAE Al 30kmet
150kmAtele] #A7} Suj7E BE A AT ¢ Qa5 FEAME @ 5 Abolel HI(WAH])7} 24% 12
o oW 2 FAEA A& AEnolnz B Pl e ok Alo]o] WHH|E Ak HIWE FA
A AT s AN S B4 gtk
<E IV-5> SIS0 2et vl FE M2k MET
na a= M F U B A MU BU o 7l
1 SHA4=(H) 2 146 0 6 1 2 16 173
1] (%) 12 0.0 4.4 0.0 35 06 1.2 9.2 100
5 SA4() | 100 6 28 7 10 1 0 21 173
1] -8(%) 578 35 162 40 58 06 0.0 12.1 100
3 SA(H) 76 22 19 1 23 0 0 32 173
1] -8(%) 439 12.7 11.0 06 133 0.0 0.0 185 100
4 A1) 2 45 7 0 12 0 0 77 173
1] £(%) 12 26.0 40 0.0 24.3 0.0 0.0 M5 100
5 SA4() 83 2 53 1 11 0 0 18 173
H]$(%) 509 12 30.6 06 6.4 0.0 0.0 104 100
6 A () % 21 1 0 25 0 0 32 173
1] -8(%) .3 121 06 0.0 145 0.0 0.0 185 100
7 A1) 1 6 105 0 23 5 2 31 173
H]&(%) 06 35 60.7 0.0 133 29 1.2 179 100
3 SA(H) 2 30 9 0 3R 0 0 % 173
H]-8(%) 1.2 17.3 5.2 0.0 220 0.0 0.0 543 100




550 dd9-48d

2 AR 10% < MkmE 29 & ok FTk |5 22 12709 A 36009IUn. 22 247
A 1 A G40 A0 Al | A ke

[hO=30= 5 o) = 2.

<a® IV-3> 28 2 & 5oM SH4H M HEfe Mg 25

et BAS AN 547 A5 ohd 192
Aok 10 B A Pk BAR A A EE RECERER ELE SR

g x}%-} Aol A4S oA BAE s @
F AL b wol Argstgl o) 24

o 1w

Fl r
e
oxl
>
r\l

= AA -
oF 7t AgE Fote £Ey dHyE EAE <ad IV-4>°1W B A ESo] A7k 1047 Ale] H&S A}
AAshe Aol 44 A7) WEel sABA A% e ol 8sl] ek vl <

o}

L gzt 7HAeIA = Azt A Ak 40715 160009 | 7. of" XA EEE ERa 3AIF Bk 180kmE
of Za Qguth B A 1649 A4S @ | arkn gk 2o £ER 1047 4 W kmE
vRIZER? Z 4 e7ter

oy B [t T H Y picforyet |180-3=-60 60= [ATF

léooo—‘{—o—q’ mE 4-00 atct

-HJ‘ te ool X . -

BT 1Henoo=t 16 o 60 X10= 600

%6 |)4o0= Gdoo  If7Hel WERE40IOIT |

» 5 .

_6% L‘— - 600km

<3 V4> 281, 28 70l ctel ol HIZ(U) Mk AL 25

e 4 BEE A HEE)I g44 FHE(A)] Hkd vR YetEd <1y V-5>5 B A
HEY = AQIES: Wik FQIES] H&o] 3:6°0% S0 F FQIES ST u WA FHlEV}
P HRlEY 2019 RS A 2E F ASTh wEkA H2E Mejghe glo] 22 ngE Efehs s
O YE FHES F2 F5Y HT AFS ALgate] FAE Adate A4S Btk 2oy vd4 <1y
Fo] Aol o&d S T4 HoHn A HIe o wol AMgEGIth o] Al EFEelgE ¥
A fEo) BAlol AR At opdaba] QgEe] M5%4 HiE g FANY wie FAEE 3t
3 duglEs B8 B 7€ 5 e 944 HEs AMEE ZloR gt o g A4 dd/F5a 7Y
o] 8H FANME FUsA Uetdth <E V-5>8 BW 8 EAle Ak o)ge] o] d|dstA xe &4
2 FAA HZA)0] 2% 7P wA Jebdth 44 A2 T 173%E P44 H2 GFo® A
of ¥AE 919 EFE F39 W FA v R v dugEs 4 Qe doge] SAES o
Hg w4l g2 49 gy BAE FEse 34 o]l s AMsle BAE ddstdE Aol



551

5

¥

I3
ped

Ray
t'0

bx=3=14

<k

F o

F)s A8

-G

)

ls 3%9

/-

Lo xa =14

{1

YS9 vz

3

ol

40l M

b

100
ild

<zl |V-5>

V. 2% 2 28
< NCTM(2000)¢]

Mo

plo

ol

o 25 Sotele) mgAH e

o

70
~

~

ol

A

Atk weba 25 el A wEA

1.

[e)

=

[e}

=D

u 2 oy

]

=

ak3l

5

A

stgo

= vhro] 24

ol

EE

=
h

AR o

o o

4=

ShA
o}

ikl

AA=R vl

o

Jo

Vaslne) F2 A% 28

A 3

=]
AL

5
3}

el SR

JEHT}

S} A
o

R

4] Hl&o] F

= 3k
|

%

AgaA
SEEEE!

A5

oju

ol

=
=

Al

=1
R

wglol

A}

stet. et SiAdF ot

3 %3

A

b ole + &

L

1)
Py

A AT A 0w v e

ol

it

f7h 275, o

+ o3

ol
ha

dojvk=Alof of

ol
A

A
)

el

=

o
jze]

i

olt}, I A

AA 7] Wi

o] op7]slo] oA

&

g

=
=]

Y

W7} obd

SFX
SRR I

7] wjZel

foehe 29 agun

&3

ol

SR ELT LR

SE

EREY

- 3

= 7%

&

ol Al &l

9]

[e)
275 & 44

&

i

Eul

I

s 2 st

=3
=

2o] gojua 4]

o
. O

3

o] 8l

o] +AIE

s

:ﬂ

723}

ol



552 dHRg-Agd
99 FASY Y BE S0l F- A9 B e AR ko] £49 AgS MEdhe] £37

58 QBsP Agserh: ATAS A9,
A, YA e A 4G Q45 Folst o) 2
Q42 obus] slal ANT EFE W FFaE R BAllA] P9I @

214 &4 B W B F - 9
Sl Foll uldl 4FE AN Ban oRE Wan At A% Fa < 57 doleh v 4L Q
A3t see v BAS A28 9% A WA GlA W9 Faskth gebd ol Skt gas e
BN SEel ArhAel Wat ok JHe Wael 95T 4 AET F

a SRIAAE we A e 22 A g0 54 B4 9

W, SAEe] BAZ AT W AAH wel FE AL Aol gdolx) SRl met A
pe] Aol ggleh e SRR £25F FAS AT 0 S Axsh Agre e U
ST A9 0SS Qo ABE ABee Seol o) WEe geasl A 43wt ¢ A A
Aol A9 94 g gk Age) 13 BESlel Ik

E4, TUAREA e aEo] Axde o Bﬂ FE AL 8 Aolrt glort BA F34 24 A

rlr

gau Al AAg T 9 A z—;
AHgahe A%l gglon, BAS At 44N E ANE At FAA HToE BAS
% Apolel WAME 45U W YL g Plee] FAH WAL wass Y F2e £40 A
s A%l Y AOR ek,
Mo dolwrt e BAUSE 349l 8
$A4E UYstel FHA0R BAT Adste Aoz
¥ ofwl ool WHel WAL F Aole] BARE AL 4
G 2014 - QU0 ARIAE AV s %) Helm, A 5= 40 9| 2
A% ¢ 98 B BAEE BANL BAE oA dkn S v 39702 BT
A 4ol va AE WA oln Wl FE HAL AANES Ameelof g
oo} B APANE Fal BAA Ml 2E AEE 99 2 A AAL B,

_{

R, a2 FAlol ANE dE g3l A4 HE FE A Ausel Agae AW ¢ 4
UES G5 Aol FRI, I A D B0 AG ABAN BRI dof ¢ Qi vhpet ule)
B EQA ANNL A FFS ASR AA SEurks Bd v 28 A gl v
wAE

1w
4% & 9Es A%k Adl Fadva 4z,
J

A, ST el wel S vy F2 Sl Aolrh slemz g5y gl weh e EA e
FE A A TAE dAstA stal, Ak o] HlE EAIE sk A AREe] of g flst
= vl F2 ARl telA Seetes we Ak st

AR, BlE darels HE SAE GHﬁB}E vl oM sHEol 7HE E4A AHE & Sl AEE =
ojth. o] AE ofE]e HlF TAE FaE W EAloA aFse FHA FES A Feta FgAE o
FEo] HHAS AHE AS B & 5 13}. et HlE EAel vehd HlE dAlel i ols)rh RS A
Holl A duejEs ARgsto] WA S A £AE ddshs A2 2nke Hld F8 Aol ofyn EIE Het
Hl &l izt ojel7} ZAofd FejollA ul#Ae] A2 e8le Hlgk W&o o] Y= oldE Wt HlH A
FE TYs weEATEd vt duded, 2003). wekd uvlEA darejge] SHAEAA ol &%
=T7FE g SRR ] AeiM e Sl vigk vlEe] AdE S8l WHsketa (a2 - o] 43k 2007), ¥l
g EAE Sl WA FE S SR8 AT § F uEdE e S b= Alo] whEAsittal A



Sty mel e 255 6o SAE W FE 59 0 A 2 553

Zee,
£ A 25U 6AULE oD Anont $4 Al BE au sEe v
ot ud FE AN s ;

@ ARE ATL 5 08 Aol

A4 - o]t (2007). 2ol 69hd St Ml FE TH £4 ;2% At A d¥eduseeA] ¢

S 17(4), 359-380.

:ﬂu]‘fq\‘ A9 (2009). 258w 63hd ?_)jl—/(g 9] —74,]—/% H] & —r‘Xﬂ OHﬁJ’}’ H Eﬂ ‘%‘%oﬂ 3t A ﬁiﬁ:
stigarslAl 13(2), 21120

a7 - a9 :

s
SR AFeHe] =,
U2 (2004). w34 B4 g v A8 SHoE wdshn AALekeeE
24 (2008). S wAM A FE 5 HlE g QA% Bl FotulE =y 11(4), 609-627
Hg4 (2009). St mlE R B wEst 54 £, Metidhal ke
o]F% (2006). 43hd okl ot Hd Ay B4, gt ssA| FeugAT 16(2), 157-177
A& (2003). W Aol oigh AR, reba, AeA A didedta el <Stulgd> 5(4), 421-440

Bruner, J. S. (1967). Toward a theory of instruction, London : Oxford University Press.

Cramer, K., Post, T., & Currier, S. (1993). Learning and teaching ratio and proportion: research implications.
In D. T. Owens (Ed.), Fesearch ideas for the classroom. Middle grades mathematics (pp.159-178),
New York: Macmillan.

Heller et al. (1989). Proportional reasoning : The effect of two context variables, rate type, and problem
setting. Journal of Research in Science Teaching, 26(3), 205-220.

Jane-Jane Lo & Watanabe, T. (1997). Developing Ratio and Proportion Schemes: A Story of a Fifth Grader.
Journal for Research in Mathematics Education, 28(2), 216-236.

Karplus, R., Pulos, S, & Stage, E. (1983). Early adolescents’ proportional reasoning in ‘rate’ problems.
Educational Studies in Mathematics, 14(3), 219-233.

Kaput, J. J, & West, M. M. (1994). Missing-value proportional reasoning problems: Factors affecting
informal reasoning patterns. In G. Harel & J. Confrey (Eds.), The development of multiplicative
reasoning In the learning of mathematics (pp.235-287), Albany: State University of New York
Press.

Lamon, S. (1989). Ratio and proportion: Preinstructional cognitions. PhD Thesis, University of Wisconsin,
Madison.

Lamon, S. (1993). Ratio and proportion: connecting content and children’’s thinking. Jowrnal for Research in
Mathematics Education, 24(1), 41-61.



554

o2
[
of.
e
1ok
[

Lamon, S. (2007). Rational numbers and proportional reasoning: Toward a theoretical framework for
research. In F. K. Lester Jr. (Ed), Second handbook of research on mathematics teaching and
learning (pp.629-667), Reston, VA: NCTM.

Lesh, R., Post, T., & Behr, M. (1988). Proportional reasoning. In M. Behr, & J. Hiebert (Eds.), Number
concepts and operations in the middle grades (pp.93-118), Hillsdale, NJ: Lawrence Erlbaum
Associates.

Misailidou, C., & Williams, J. (2003). Diagnostic assessment of children’s proportional reasoning. Journal of
Mathematical Behavior, 22, 335-368.

National Council of Teachers of Mathematics (2000). Principles and Standards for school mathematics.
Reston, VA: Author.

Singh, P. (2000). Understanding the Concepts of Proportion and Ratio Constructed by Two Grade Six
Students. Educational Studies in Mathematics, 43(3), 271-292.

Tourniaire, F., & Pulos, S. (1985). Proportional reasoning: A review of the literature. Educational Studies in
Mathematics, 16(2), 181-204.

Van Dooren, W., De Bock, D., Hessels, A, Janssens, D. & Verschaffel, L. (2005). Not everything is
proportional: Effects of age and problem type on propensities for overgeneralization. Cognition and
Instruction, 23(1), 57-86.

Van Dooren, W., Bock, D. D., Evers, M., & Verschaffel, L. (2009). Students’ overuse of proportionality on
missing-value problems: How numbers may change solutions. Journal for Research in Mathematics
Education, 40(2), 187-211.



The Analysis of 6th-Grade Elementary School Student's Proportional
Reasoning Ability and Strategy According to Academic Achievement

Eom, Sun young

Dept. of Curriculum and Instruction, Graduate School of Korea University, Anam-dong,
Seongbuk-ku, Seoul, Korea, 136-701

E-mail : symw85@hanmail.net

Kwean, Hyuk jin
Dept. of Math. Education, Korea University, Anam-dong,
Seongbuk-ku, Seoul, Korea, 136-701
E-mail : kwean@korea.ac.kr

055

This paper focuses on proportional reasoning being emphasized in today’s elementary math, and analyzes the way

students use their proportional reasoning abilities and strategies according to their academic achicvement levels in

solving proportional problems. For this purpose, various types of proportional problems were presented to 173

sixth-grade elementary school students and they were asked to use a maximum of three types of proportional

reasoning strategies to solve those problems. The experiment results showed that upper-ranking students had better

ability to use, express and perceive more types of proportional reasoning than their lower-ranking counterparts. In

addition, the proportional reasoning strategies preferred by students were shown to be independent of academic

achievement. But there was a difference in the proportional reasoning strategy according to the types of the problems

and the ratio of the numbers given in the problem. As a result of this study, we emphasize that there is necessity of

the suitable proportional reasoning instruction which reflected on the difference of ability according to student's

academic achievement.

* ZDM Classification : C34
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* Key Words : proportional problem, proportional reasoning, proportional reasoning strategies
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