#&=X C-19
HEMREMHBEWRRRBRES

Rk 22 4E 5 A 10 HEHALE

BiRiER - EB#E (C)

HZEHEAR : 2007 ~2009

AEES 1 19530782

MRRER (X))  HIREROERER T EFHRELEDERIC L DIRFEDRRFE & &

WEiERE4 (EX) Development and evaluation of mathematics lessons by exploring
mathematical notations that foster proportional reasoning

MREAKRE HEF =E=F (HINO KEIKO)
FHMEKRE - HEFH - A&
MREHRS : 70372143

IR R OB (F130)

AHFFETIE, HONZET 2B PRI OVWTOFE L DOEKRDSIT AR, 8 LOREL
Tolzee £-K - VI 7ICRTLHFELOERDITNOIE, HLILEHIZ, FLEBITEST
IRBBIGALES, MORRBEKXNOBHRSTORLG L R> TWDERTFRA LN, £z, &%
DR THELNRLERELTZY, RVIES7ZDT5 ETIE, hEFEEORD LYV BEHEETHD
AR LI, BoNRRE D LT, FELNRELE OMAMEMZIERIATO L o1k
DI DFEHEBRE 2B LT,

WHIERCROMEE (3£30)

In this study, I analyzed student’s construction of meaning to mathematical notations
with respect to proportion and explored the situations that foster their proportional
reasoning. Results showed students’ difficulties in developing appropriate meanings to
tables, formulas and graphs for proportion. On the other hand, students were more familiar
with tables compared with formulas and graphs and their use of tables functioned as
scaffolding to construct meanings to other expressions. Results also showed the
significance of situations in which students communicate each other through self-developed
notations as medium. Based on the results, I made implications for lessons in which
students interact positively with their mathematical notations.

SN IR TE R
(BAEHAT - 1)
[ERESETE LiEESE & @t
2007 4EBE 1, 400, 000 420, 000 1,820, 000
2008 fFE 700, 000 210, 000 910, 000
2009 “FAE 1,000, 000 300, 000 1, 300, 000
wwFk 3, 100, 000 930, 000 4,030, 000

RSB © AL
FHFEE D438 - M < SR - S HFHOBE G- 507)
F—U— I : WU, BORORTL, bok b, B



1. WFFERHAG S W OH 5

HIDE 2 1%, BEARCTHEDLNDTETT
2, B0 CoOEREN, AT
BRI 55 LCOEREMERENS, 20
FREIHEHBICB T D RERBELETDH
by —J7, THLIEEZEFLSEEECIRE
U5 &, FEBITHWIEESMNS, BN
5 2 BOEIZHT HHHEEZIT>TVND
ZERmBNTWVA,

FEBIIFRTORELE LT, FFH
HELIVELVWLDIIARIE TS LH
N5, ZOZLICEELT, RETIT,
BN B o DAk 2 R U R LN EA I L
b= 35, HFERIREEL, ZOE
ROBRICELEED, BETHZIONDEK
FHRIEAOFELRY OERSIT &, 5
DEEFIDOEZDOEREDOEDY 2182 5F
TIEREEL T,

ET VL, DEOEF OB LD O
LINTEY, FHIMEE WD TR
b, JVEoFEHEZEL TEEZL T
STENPRETHD, £12, ETNVOHEE
70% [HUFRGLICKTT 2B L &b A A
B R ICHOWTi, ZOEIABZLT LY
RETRHRWERRH D, T80, BO%
DIWCAERLHLEYERSITE2IT-720 L
T A REL, BIELTW Z &%, BE0
EZTEDESWITELDIDMNEWVWSED
BB MNEE 72> TNND,

ZOXO R BN D, RUFSEIEAZ
— kL7

2. WHEDBER

AWFFEO BE, HHICEET 2 %50 0%k
FHRTTIZOWVWT, +ELOERSITORET
ERZ, TELOBIOEZ A ERSES X
IMBFHRTLEOEADY ZERBTHZ L
ZAHELT, BELEOREEZITHIZLETHD,

FRlZ, D 3 >OMFFEREIZ OV TR A
1TV, FEEA~ORBREELRT D,
<fi1> BT, BEOFT, Hrrnykid
REDEWE, WHOFDOLHICRELTWS
DIZAH D D,
<ffl2> +EbHix, kploX(OLO%EHE -
TEINEDS, o LIsRE®RSTEE %
TWBDTEA DD,
<ff13> T E&HIX, BEOHT, WHIDOE,
R xRy o TEHINEN), 77 7I1Tx%
LTCEDEIRBERSTELEZTWAHDE
A 9D,

3. WHEDTik

(1) ¥espmagesn, MOy, BE%/plc B4 5

FEDOWIED —Z BT 5,

- BFRE R OFEEIZONWT, ITED HARD
W CIIMARELE I N TV DD,

- BEECR A OB D FEIEIZOWT, Yok
NIRRT EMGoTWED, BRELT,
FHIRILOFH I ZONWTII N EZEIN
TWD

- INEERR E R OB E WV D BB IRE
ITED DD

(2) WFFERIEICEN L T, 7 — % OEE & o7

21TV, BN R AT S,
-M1iconT s 6 THANEHZY OXR
X OREEIGLE LT, WEIEFN
KRR ZTOEWEZ, WOrDXHICREL
TWDNENHTT 5,

-2 onT s il THA) 2EET5
AIO AR LT, Ao (O0O%
fioTRENEZK) OWNEZFRDLT 7
— MREEIT I,

-3z oOWT s 1 THfl) oL
Gl LT, AR, ok, X (xPy
EifioTEREINE=N), /7711, Fok
IREBRSITEEZ TCWANEHITT 5,

3 HBoh-fEReb Lo, FELOLAID
EZEERIEDS L) RBFHRTLE DO
DOIZHONWT, 8 EOREEITO,

4. HFFERE

(1) FATHERED L Ea—2@m LT, Aifss
WD HITY T2 > TOREEBT-,

O EEOREICHEICEIDWVW-Z SR
TOLERD D,

Q@ BHOEZDOREEDRAINIL, HlEL
RO 2HODOEAITIERT 26 0, BIEAIE
HOBRHIIERT2b0%RH 5,

@ B¥DEAZDOHERZET FILTORA
LT, SehiKEZGIE TS, oK
REBDITRITDEND D,

@ BB OEZ 2 ARNLRENE L TR
HE0G, BEERFEEE L TIRADSLER D
éo

(2) gt 1zt LT, /N6 THNEHT
DOREE] OREENGLETD 2 OO
WFIemn s, RO LRS-tz



O WREIPEZZREC LSmT I3H
D50 135 2 ORPNREE RG] 1552
ERODLGH | B2 2R LELY 355
] (CHEEPRCE T2, £72, WEOEIRHER
NERLTWIZHZ-TE, RENESIC
EoTEROHLDLTATTRoFHiE%E, B2
TF2EERDPOEBYIKLERLL, Thbr
BRAICEFB LTI DE I DR RKEN- T,

© TKEEICEAT25m & [AEOfRE
PR D] 2D ANT=RET, £
LU FRIEY IR OkF 2 BT 2 72,
(L) % ik, WEIMES &/ & 4h
WHEL BT, BOOHREZEI LY, M
FRL720 LCWe, TR 3 28w T,

HoyLE) BEZREEM->T, BELL TS
RENDIRL oo Tz, TORLEERIRIT
WHEIIKEOEZZHHIL, HOoOEZE R
ELEZY, FHE-REEIIK SN0 LT,

(3) e 212k LT, 1 AEE~DT
r— R EITV, IROFER 15T,

O EiazrzRAHECBT 24EEOXOWH
WG, BATHIOALED, HHIER O ZTT
LT, TEERMWESRLEHFVFERONT
W [ Rop=bicEBEIN TN D)
2 BOBOARENRBEFREERET LV K
DI, BED2OOBDOBOMIZREFRTHD
ELTHZTWS] 280K LY L, —
FOELRER TS| & o 7 E R 2
bz, ARV, BEEOBENE
ADMEBTH -7,

(4) Ao 3T LT, 1 THpl oz
¥ETT 4=V RU—T Z2IT, ROFEREZ5E
776

O AfEeBicHd 2 HEaEHE»51E, 3)
OTHRAN= LD i, HEMRIN, #
TER 2B AR O D EEDOT NG, ERAE
fEE L T34 @ L,

@ BETHEINELIRIAKXEZ ED X
INZF S TWVDENEEEHL, 55D F—
i TRVESGmE O KOO RBINFHER
SNs ) [FRedaoig, thoRBEE2H S TF
ERXDOORNY 2R H | [RENEL T
L7771 RETTT7DONB0 %
W,

® 340EBRAFEORETOES LB
L, ok, X, 770 FHIc, T
FREFTLONIL] O 3SHNRED L HIZB bR
TWAHNEELE LT, £ LT, 3MHOBDbR
s, #2, X, ST 7TCELIIERNW L,

F72, SHOPTHEVWRAOND Z L0
motz, FRZ, ROWNR, X, 7771k
NTHEALTEY, £ix, X757 708KS
TEHEDDL ETORGE L THEIIELTWA
K9 Thotz, TO—F, KLV 7 7DEK
SFTIE, M1 FEOFEH) 23 LIELIEA
LNDBIRE, pinleitt A TR LT, AR
K ABAENRKREN- T2, HFAEREICK LT,
R 2 50, ML S Z24AAHLTWD
BRNZHOWT, BEEEIToT-,

B) HonEREzb L, FELORBIO
EZEERSED L) RBENERTL E DR
HVIZHONT, ROL D RIEE EORR LS
% OMEORAMAL 21T > T2,

O FELM™NL BRI, TOFE
HOBRES TOBIOE 2 &2 R, £ZIiZ
76 ENT TV BERDH DL, ZDTHIZ,
P, HENIFELDOER, LT, F&¥b
DB DEZ 2ZH LT BERD D,

@ T EHEHBFENRTE L O EERDME
SIND LI BRFREREEELVNERNDH D, £
DI=DITIE, BEDOPFIMIE & DR DY,
IEYM MBI OS2 T AND Z &R
EThHD, (ZZTIHEMKT LN, Lo HEK
I, Tl ORETES LIEEE2 L5
B ANDZENTEDEE, BERED LI,
LT,

@ ASHBOBEE LT, HEEA~FICHA
BT HUNENHDL L) & [FEbDT—
FOERIC LD, Hllzxg s Lz DVD #
MO 22T Tz,

5. FreREiRLE
(BFFEfFE . WFIE s K ONEEERF TR 1
)

(MERERm L) (BE 9 1)

OH#F - (2009). Rl OFETOAE
D X 77 7OMNLOREE - FITE
REHTT. F 42 BRFHEEwRCEES
 CEE, 505-510, A

@ HEET-. (2009). - & OFFEF ORI
RZBT DhE DB, FHE KRFEHEF
MHE Ee At ¥ —#HE, 32,61-70, &
e

@HEFET. (2009). 2 a=Fr—v g T
DABELEIE  BFHala=r—Ta v
BT FEOMEEB 2 5. 5 42 R
FHE TR DU, R,
82-87, Al



@OH ¥ =7 (2008). 5 %4> L T O LLplroHE
AOFEIEICEAT 5 —FL  1EZBLTO
OB T2 REOT e —F 0
ZAb. BURECFBEMIE, 27,1-10, &R

®H B+ (2008). HFH9RLONILZIRE S
SARIZONWTDO—EFLE. HABFHEFS
58, 90(4), 33-44, #ii

©®H ¥ =1 (2008). — BB OFETH LN
7= THERY 7275 2. ) 12D\ T @ The Learner's
Perspective Study H K7 — % O3 b .
B4l [ HCE e SR R S U,
447-452, EHiA

DHEEA- (2008). FEEEDIE RIZH 2 HEHED
B AL - B2 5% RUNZ. B AEUTH
BEFAEE, 90(9), 39-45, A i

(®Hino Keiko. (2007). Studying lesson structure
from the perspective of meaning construction:
The case of two Japanese mathematics
classrooms. Proceedings of the 29th PME
Conference, vol. 3, 25-32, # i

@ Hino Keiko. (2007). Toward the
problem-centered  classroom:  Trends in
mathematical problem solving in Japan. ZDM
Mathematics Education, 39, 503-514, ##iA

(FaFE) G2

(D Hino Keiko. (2009-6). Coherence in
student’ s construction of mathematical

meanings: Glimpses from three Japanese
classrooms. On-Line Proceedings of 3rd

Redesigning Pedagogy International
Conference, National Institute of Education,
Singapore.

@ H B =E+-. (2008-6). F7p 5 FEAEAIZR T
HHEMEDHFIOR O - TEB]] F5ER]
OF 1 AEES~OELREN D, EEFFEH
BYRE 28 MIFFER R B R, A EKT.

6. WFIERLR
(D BFFefR S

HEF &7 (HINO KEIKO)
FHERYF - BE P - W
WFFEE %5 - 70372143




