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Research on children's conceptions of division:
— Analysis of children's problem-making on division—

Mizocuchr Tatsuya*, Yase Toshiaki*
Taxeuchr Taiji**, Kurioka Reiko**, Havasut Manabu**, Onismi Yasuhiro**, Suctrant Kazushi**, Komva Mikio** and Kato Noriko**

1. 13UBHIC

MR EIEE L -FEEECE, FELIICEI (&3]
PECAIEFEELRILTHY, EDDITEEHIIBVT
2, BACHETROY, BoEX, EFEMICHEL, LY X
CPEEAFBRLTWPRT, [£E&2H] PFoTw({dnt
£i5,

Lo Lad s, [BEFE] HBICBoTATS, FLLO
FEREE LTI, [FHEETESY, FEOERSHETE LV
Lo RBERSEEIRAD (B, WK, 1995), [TEHRO
BREZEHATERV] 50 [HMEOHE O A TEER
FBETLHIEDNTELRV] b @Est b THESR
Bo ZOXIBKRICBNT, YT, HEOERERE
o7y, BEROFEZE,PLFTHREVER SN LLEIE
L3,

ZHLEBEEOTI, BAld, NAGFEORTHRFICERE
BAEEEE SNZBREOERBARPERONRY M A58 Y
DH N FIOWTHRETHHT, BEN, BREI>wTEnk
IRBBEELTHLY, TOERZRIBTLLENE L,

VLo &) HiROTIE, RFIRICBWTIE, DTO%RER
Er»BRETAZEZHBETS

BEIX, BRECODWTEDII RBRETAL TS, T
7o, BEROPWBEFELBIC, 0L I R0FFIHL
TED L ITHREET B

AFFRICBVTE, REOBREICHTLIERIIDVWTO—f
BEmEMAEZ Ex T TAD, Hilo k) ITEMEHRAEI
L2BMHER &2, FOB, BEOEKROMERE VAR
KoL &, BIERESFETRESNS [VNEORE]
(X/NB) DPEICEETHTHIET, FOEBEIRLED
ETHLDTH A,

2.8 F

1) REMBORR

TR ICBVT, MROFHRICHETLEBHEICONT
i, TNFCIHALRT 7O —FBRALNTETVEY, /|
BOBEBEIIOWTIE, W IthZEEdtnwini s,
1 21X, Berenson, et al. (1996) Tik, “division” &\ EEMN

* BECRZFEE IR
= BIEEN RO &
F—7—FRE MEEY, HEHF

LFEDIEETBEESWTHIET, FELOREIZOW
TOELEEFAELTWE, LIL, EFFEICBWTIE, i
Lo, UhNgolEE] (h5) OBEICBIT 2 REIC L HEK
DUBIEEELTEI 2L, FELORERED L VET
REDHEET, BREIZIOVWTORELEILILTFREHIDD
ThHb, 20L&, FiziE, BE (1993) TH, IEOFEEC
BT 2RAFOKBIC, MEX,rLIREN) Lo B2 iRA
LTWaBY, KEDEE, ULATFELONROERLLD
FLODETLRRMAPAET L2 FETHLD, (5i25
MR T2 EEGHOBEE) L) BEMERERATA
LET B,

Dok e#mtdic, UTol) 2HEMELHEL
A

[bA7Z] Bt s->T, TOU~WDZF
NERORT, TH2PFLEDHDOENB LI %
YA VEED 23w,

#l 5+8

BLONRALLS ADBESAFD>TEL
720 ROEEFTTEANOBEESAND>TE
F L, NARKEVE, MAOBESAN
DoTWBETLEI,

) 12+ 3

) 12430
) 1.2+ 3
) 12+0.3

(2) BEOHR
BRERONEREAFEL LB FEORBEBTH NS
k Lf:o %iﬁ@m%{‘im?@@ b fé)éo

FAFEE 85 24 8 6 F4F

A B 123 67 67
¥R A, B, C D, E F, G
(3) BEOHE

ERoOBMBELEMBEERNICL o TEBLA, £EKED, R

|
:
]

AR

oo

R AR

o
>
4
.




FEOFERIT 1999456 A 129701,

72o
(4) BEOER

HE - REEEE

WERERILSEE D

(D~ DPWTORFEOEREL, UTOBYITHS, =
NORIFETEE X, (N2onTiE, WTFNROFEIIBWTH

WEOFT D BFEICOVTORRK

BOEWPHREFRIUEBEN Lo Ty, LALAMN
5, @II2oWTIE, EA4FEIIBVTIEEBOD, SVER
EPHETEZVELTY, B5FFIIBVTIE, QofFRL
HETLEEFOEREORSPFHINLD, H6FEICOVT
b, AR, 20ERFRBVLOLIIEL RV,

SEH IS H VRN S GROWIEDVTIE, B, kK
- (omEmE i % % @ oA w E
55 4 BAF 99 (80.5%) 23 (18.7%) 1 (.0.8%) 123
#5534 61 (91.0%) 4 (6.0%) 2 ( 3.0%) 67
46 24E 60 (89.6%) 6 ( 9.0%) 1 ( 1.5%) 67
 ommE % mo o ® oE A & g
B4R 10 (8.1%) 73 (59.4%) 40 (32.5%) 123
85 4 18 (26.9%) 35 (52.2%) 14 (20.9%) 67
46 4 44 (65.7%) 22 (32.8%) 1 ( 15%) 67
BowspE  E B wm® ® R A #
$a53E 43 (35.0%) 44 (35.8%) 36 (29.3%) 123
5 5 S4F 51 (76.1%) 7 (10.5%) 9 (134%) 67
6 2240 57 (85.1%) 7 (10.4%) 3 ( 4.5%) 67
%43 28 (22.8%) 44 (35.8%) 51 (41.5%) 123
%5 %4E 20 (29.9%) 12 (17.9%) 35 (52.2%) 67
86 F4E 47 (70.2%) 13 (19.4%) 7 (10.4%) 67
HEDERE
100.0
90.0
80.0
70.0
60.0 —— B 4 FIF
# 500 B E5RE
40.0 HmEFE
30.0
20.0
10.0
0.0

215!



BRREHE DEM S HEEERMEREL >y —MEFH £95 20083 A 3

: HMERRT 5 ECHET 2L E L, RS (EBR @ ) &
I BERROZT GEER () ), RUIRSIC (84 () ) 2MAT, MUF
SEATRIGE OB 5, WEMREESHT 5 LT, 2008 DI B 5O T — 1=k > T ESRED -
B, Thbb, (REOEFL) & (RER) 2BET .
BIEICB L CTiE, 3 T2, Fischbein, et al. (1985) 2& » —
T, EHBREFL) L (AERETFL) PRENTVIY,
RO L 12, AWEORRD S, Hriz (EHD . (W8,
(HE) D3O0ONTTY =& INLIMEA7EDDHT T drd ( CEERCR) © (BEEE))

U=l X o THHZRSD ©

——-{ d+c ( {(EEFE) + GEFE) ) I
crd (CEmE) - CGEEGD )

ctc ( (HEFE) + GESE) )

[ Lok ll ’Plé?fi?l [iif HE HE
d (F7:13e) +p

( (Hegr/dfe) + (HE))

7z, BECHELTE, HE (1993) L aEMzRIT,

DYEORS - oEBENI b0 (oML ESE) Ly (D~22n T, IRLEOHTF T 2L b 7 U REFHER
I, WHENREERIOET 5F £ OB E SRR BUTO#EY ChHsH, @D
(1 12+3
d=d o ® &

% o B 82 (66.7%) 82 (66.7%)

a & K 17 (13.8%) 17 (13.8%)

O Mt 24 (19.5%) 24 (19.5%)

# O3 99 (80.5%) 24 (19.5%) 123

4 FHE(1)




4 HOED - ZHEE . BREOFTAREICOVWTORR

d+d c+d 0 fh = Gl
I 51 (76.1%) 8 (11.9%) 59 (88.1%)
o s B 2 ( 3.0%) 2 ( 3.0%)
= O i 6 (9.0%) 6 ( 9.0%)
®F 53 (79.1%) 8 (11.9%) 6 (9.0%) 67
5 F40)
2R
d+d c+d c+ec = o b E Bt
g 4 B 44 (65.7%) 10 (14.9%) 54 (80.6%)
a ' K 2 ( 3.0%) 2 (3.0%) 4 (6.0%)
& =3 2 (3.0%) 2 ( 3.0%)
0 7 (10.4%) 7 (10.4%)
®OF 46 (68.7%) 10 (14.9%) 4 (6.0%) 7 (10.4%) 67

6 FA(1)

2%



BRAZHEE RS HEEERT RS 4y —EER $£95 200043 A 5

N2 WTiE, 32EEd (5B & (d+d) DHAE
bEILABENKEEED D,

#1-1
HFLolcdodr120b ) F L, SATCRLET 55
L1 MIZEF2IRBTLE S,

{AER) & {d+d) DHEAEbEELTIE, X0 L) %RE
ERIMBITON S,

F1-2  (444£ - &F)
120K —=NEIOTFORIWEC2HTT, FIiEnon
BTLEIo

5, 6AET (d+d) MHLORERICL 2 EMET2 ) BE
DBROLNDBDIE, UNEFBED R (FNED DFEBRESG,S

BHEETWOBEIWI I LILBbDEELZONSE, 2O
I3 d0ELLT, XL ZEEFHSESTLRE,

#11-3  (54F#E - BF) ({EHRY & {c+d))
ZLDIIZI2- DV a—A9DY FE LIz, ThEIATHT
HEWLELA, LAR, @LibTLED,

14 (64F4E - &F) ({(BER) & {c+c))
12mD YR F3ImO05TE Lz, 3mooFiz YRy
i, MRy ELER2?,

B1-5  (64E4E-BTF) ({#ES) & o))
FXLEBORDPOBLEADEET CL2kmb ) T4, Bl
3kmTHESL EMER»»HTLL I,

d=d c+d c+ec z o # &

% 7 & 4 (3.3%) 10 (8.1%) 14 (11.4%)

2 & & 7 (5.7%) 7 ( 5.7%)

z o 102 (82.9%) 102 (82.9%)
% E 4 (3.3%) 10 (8.1%) 7 (5.7%) 102 (82.9%) 123

4 FE4(2)

c+d c+c Zz O ® &t

% 5 K 18 (26.9%) 18 (26.9%)

a & K 2 (3.0%) 2 (3.0%)

z 0 b 47 (70.1%) 47 (70.1%)
#® g 18 (26.9%) 2 (3.0%) 47 (70.1%) 67




6 WOED - ZHEE | BEOHTAREICOVTORK

5 §4(2)

BFR

d=+d c+d c+ec F o #® il
% o B 40 (59.7%) 1 (1.5%) 41 (61.2%)
2 & K 2 (3.0%) 2 ( 3.0%)
& & 2 (3.0%) 1 (1.5%) 3 ( 4.5%)
F O b 21 (31.3%) 21 (31.3%)
#wOE 2 (3.0%) 40 (59.7%) 4 (6.0%) 21 (31.3%) 67
6 EXE(2)

o B4R
TR man
_ N 3L
EFI
FROLIIILEEBLTD & LERENERVEINIOWT HMEFELTIE, ROL) RESFAXBITOND,
2, 4, SEAKBVWTIE, EEEE, T ETR) &
{c+d) DHEASHLEIZIAEETH S, Bi2-2  (44FEE--5BTF) (EHBR) L d+d)
12004 L%, 0ATHTEY, ALETo5T5L, 1
BI2-1 (444 - F) (&) & {c+d)) MIZTLE D,

LmOU b S ET, ALELESTobiTE 4, %
AT LUENBETLEI




BIURF L8 IR M EH REITEIRE L v & — Wi F | $95 2000423 A 7

fi2-3 (544 - LF) ({(BEK) & {ctc))
VEAI2mB Y T, 0mTOIEBHE, 0emD) K
WD TEBTLE D,

4, SEEIZBVWTRELNAREOTER, 755 [MaA
G HAEWIE [124] LvolzETRINSBEGHERY
1284, BEREMERLI VLA S oz, FRE IR
BA, FORESHE*»EETCEZVWEVLIERISEBHB IR
5o

6EEAIZBVTH, EEFOSHL, 4, SHEERM (5

Bi2-4  (64& - &T) (EFEFKD) & (ctc))
RoDPR%E, 0FTLHITE LI, 15 TAmOPrE
LdHTE Lz,

BI2-5 - (6L - LT ({EEY & d+d))
CEOBICIE, RABESAYVET, LoRIE, BEX

AP, B0AVET, BMORD AEIL, JLoRO ABOME
TLEIP?

Bl2-6 (645t - BT ((HE) & (csc))
SHDOALEEw I HIZI2L THEHOALEED S I D

A L {erd) DHAEDEIEZEETH 2224, V<D

PEHRESEFROND, 3300 DA F L7z, 1221330 L DAREIZH/ZATL LI,

(3 1.2+3

. mi=zE i cte R #® W

% o &

47 (38.2%) 46 (37.4%)

2 g K 4 (3.3%) 5 (4.1%)
F o

72 (58.5%) 72 (58.5%)

# & 47 (38.2%) 4 (3.3%) 72 (58.5%) 123

4 F45(3)

20M

c+d F 0 ft

i
52 (77.6%)

52 (77.6%)

15 (22.4%) 15 (22.4%)

®OF 52 (77.6%) 15 (22.4%) 67




8 HEOLED - L5EE . REOHETARBEILDOWTOER

5 F&(3)

Z Dt
EFIN
c+d c+ec c+p Z O M #® gt
E 52 (77.6%) 52 (77.6%)
i} & 1 (15%) 1 ( 1.5%)
& & 1 (1.5%) 1 (1.5%) 2 ( 3.0%)
pid ¥ 2 (3.0%) 2 ( 3.0%)
F O 10 (14.9%) 10 (14.9%)
# g 52 (77.6%) 4 (6.0%) 1 (1.5%) 10 (14.9%) 67
6 FFA(3)
: FHR
_ B 2o
EFIV
@BUIDWTIE, 4EEILBVWTIEREDD, 5, 6F4D T3, LA, MLICLBTLED,
HEELRLLEX  (EHR) & {c+d) OHASDHIZL B
EVEEEDRERE ED S, F7z, 6HEAETIE, QFEEE, W OPOEHLRELSHANRS
nb,

#3-1 (54FEE - KF) ((FFH) & {c+d))
120DT 2 —AFHHET TV a~A%3ATHIT




BRAFHERRAFHUTERMuEEL 5 —EEH £95 200043 A 9

#13-2 (644 - FH) ( {FEHD & {c+c))
HEPL20DEFERS D E T, MOESH3ImTRT
DOuEBERHLIY FEA, TOESE, fmTL x5,

B13-3 (644 - BTF) ((EE) & {etcd)
HE, 1.%AmTEY Y THILOEFTT, 2226 3kmTA
BETd, ¥v v 7THBEAROMEDED ) TTH?

B34 (644 - BF) ((ES) & {ctc))
12km#% 3B TELPOFEVE Lz, ZOhDiE, BE
{fJkmTCESZTL LI

Bi3-5 (644 - BF) ((#EE) & {cted)
12kmDED Y ZEHIBHTHR L, MEMPP LT

PI3-6 (644 - ZF) ({HE) & {c+p))
12kmBHAINAF X a—A%, HFVTVET, 4519
&:“, 1/3%"\1)72:&::6—6—;_0 kaﬁ%i Lf:i)\o

BNd, #HBEHBLBEOKE L ToOMBREERIZQLEFELD
DTHb, Tibb, QOHEBRERUERTFLENIOTEH -
7HBOBBRTHSE, LrL, #BRESITESIREZ &M
B, IR, BERLo THEFEEZEELLSTVWEERS
N, BRUIGEEERQDLINIFBVIDLE LR TWVS,

BHII, 6FEEIIBVTIE, PETRDZH, H2XELE
OWMBIBHEOBRR, S, BREOEBIIOWVWT, FRLIETO
Mags] MUAS] 50z [1 o8] Lo TRENS
BRI EELT, BOTHEHLRBETRL TN LV S,

Lt
4 12+03
c+d Zz o = &t
a ' B 29 (23.6%) 29 (23.6%)
7 o b 94 (76.4%) 94 (76.4%)
#w Et 29 (23.6%) 94 (76.4%) 123

4 FHE(4)

2R
e ' K 19 (28.4%) 19 (28.4%)
[ i 1(15%) 1 ( 15%)
0 b 47 (70.1%) 47 (70.1%)
# B 20 (29.9%) 47 (70.1%) 67




* HECIE - SR | BEOH T 2 IOV TORM

5 F44)

) 20t
EFN
cTe c+p = o b &t
& 42 (62.7%) 43 (64.2%)
& & 2 ( 3.0%) 2 (3.0%) 4 ( 6.0%)
T =) 1 ( 1.5%) 1 { 15%)
+ o 20 (29.9%) 20 (29.9%)
w E 45 (67.2%) 2 (3.0%) 20 (29.9%) 67
6 F4(4)
izowTid, (BER) & {ctc) OHEAEDEIZL B BHINEDSHWLRTWAEZ EhS, [I%EG5] ok
BEVEEEOREREED S, HEEBE IR L v, SO®, 4, SEETREBTE
HHLOD, FRITOREORRV\ERTEY, ERAED
BiA-1 (64EE - BT ((BEBR) & {c+c)) MOMBIZEERZTnd, BkdbheT, 6EEOHERLR
12mD ) EX %, 03mTOo—ADAICETE &M AICHIT BEE, HWRERRENMNL (B tHWAZ LT, BED
HIEIRABTLLE I, R ATREICET AEMICH LI LD PP B,

EEME LT, ROBLEEAPRLNL,




BRUREFEE R M E8F R R

42 (544 - wF) ((EHD & {cted)
ERPI20 DL ARS Y TF, FORPLZADLTIZOS
mTY . #HIMmTL LI

Bi4-3  (64EE - BF) ((#Ee) & {c+c))
120DV 2—A03L DTV 2—ADMETL &9,

44  (64FE4E - BT) (EHEY & {c+tp)
HHEBEANDY ET, ZORDIE W TThhicHEe
5 E12eT LT RARWISkgdH >72DTLE I,

Fla-5  (6F4£E-BF) (GHE) & {ctc))
EE#0.3km Tl2kmiEA F L7z, P27 TL L9,

4. BbYIZ  BEAOTRE

FHEOFHE LT, BREOBREILODWTOERKIIOWT
I, AXFCARLLEY THD, T2, FEEEOEEICOW
T, RO LY IR Z ENTEETH S | BEWR, Bk 8
BEBEBRE) 054 TICL> TEENRA AV EELED
Thhb, T, (Bl + (E#o) (@>b) OFFTHRBRLL
oy RO (AER) oR#EfH{, AfkoRAEmMEC
BB [DARVO)] 0XHi, ZORDEBRIFRESRLL
LhlE, MESET) I ERTERY, 3561, oL
i, BEOETLHREDEFVOMEIZEbLEIZT TR, #
I LAETFNEHVTOVLTREOERICEN BEROMEL
bEbhB, IhE, EHOFEERN, FIHBOFEEIIHLT
BEEELTHELTYS 0, 1995) ZEi2EKRT S, T4
bh, DHOEBIZBENTIE, Z2OHBIIBWTHoRERE
B0 ELLT, ROFBICBWTIE, #HIZFS LAEED
FD, WHEORREL LTRELTVWIDTH S, -, 1
2, BREOEROUENEONS [MIDODYE] (5 %4)
ZBWTiE, 2HLATFEDVDETHHREDET I, HDWIi
BEOHEIZHAVONDIBERIIOVT, +HRHEET
b, (BHB) RU(BER) 13, BEFERMICTEDMSE
BLRALEE, (BHofilicBuwTid) AREMO#ET
ZoTWbEWZD, [+ OFFIIBWTL, RlENE
EOMEELRL L X, HAEOEZPHVLNRTVS Z LI
S S EYICEARNS L 5 EBIELRET 2 LEN D
b, BRI, LY [1d7-08] 2k b L) 2ME
BEE, FELORPLEHRER TS ETHEYTHD LI

v —FRER $9%5 20006E3 H 11

A, BAT[1d0E] 2k 5 2 O MBEOFRIC
BOLWVWE)LREHEEETAIIENEE LWEER 5, BD
BB, APEIC BV T, BMEBAE CER LA SRMER
TEDBERIIOWTOHMET 27205, —ADFELDOHFT, &
BREMEFELCED L) 2EEOHERBER LI own Tidfih
Ty, THICDWTIE, BESNCHEELLT, BHEIN
2
p= 3
1148, WOPDEHMIIBWT, ABISERELEL S,
I, BRI, ToLS 2HEFAOBEICBVWT, ERE
ELTR, BELEANZDDDOLEDF Y —ZDNTD
S BWTIE, SHOREE LHThS,
(#EH) (2 12+30
RLEDT2a—ANHYE¥, 1H30L T o8O LM
TSRO BTLE D, (44E - 0F)
2 I FEIREOERICE L TIZ, ERM (1999) =%,

51R - 2EXH

Berenson, S. B., et al. (1996). Children's word meanings and the

o

development of division concepts. Proceedings of the 20th
Conference of the International Group for the Psychology of
Mathematics Education, Valencia (Spain), 2-75—2-80.

Fischbein, E. et al. (1985). The role of implicit models in
solving verbal problems in multiplication and division. Journa/
of Research in Mathematics Education, 16 (1), 3-17.

HEET. (1993). MOFEDOEBIIBTLFLEIDA >
7 =N FEIOWTO—EE ZRREERERE
MXEREZRES (B). BFEEF0EE. BEENRA.
283-301

ERBF. (1999). Y EOFEREBE® M2 EHR#EEICH
THE—EE HERTFERL T BARFHEFEHE $81
% FRRET, ESIERAIES BKHAS), 118

WO (1995). HRRMBEOERBRBOREBY 7Ty —
L BHEOY ERBSEEN L LT BARFELEES
B B HERTT63 - 64, 27448

HkERE. (1995). DROBREICHT 2 BE - £E0ER:
OWE L7 [wEE] ofE BRBFEHEFLE ¥
HERFC63 - 64, 3-26.

Abstract

The purpose of this research is to answer the following questions: which conceptions do elementary students have for division, and how

do these conceptions function to the next learning contexts in which students expand their meaning of division? In this research, we take

. the questionnaire method which students make a problem situation from a given expression. From analyzing data, some results are gained:

the achievement percentage of the case of like 12 < 30 is lower than others; students use models of division not only {division into the

same parts (z0bunjo, in Japanese), {division into the same objects {4oganso, in Japanese), but also {area) , {proportion) , {velocity) ; etc.

These research results suggest that students' conception become obstacles at the learning situations which expand the meaning of division.




