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A Developmental Analyses on The Acquisition Process
| of The Concept of Fractions

Kazuhiro KURIYAMA and Hajime YOSHIDA

Summary

This developmental study examined acquisition process of the concept of fractions and
relationships of the concept. A total of 161 children have been administraied six tests over
3 years. Two principle incorrect strategies were found concerning the magnitude of frac-
tions. The first was Rule A, in which children ordered the fractions with a larger numerator
as a smaller fnagnitude in problems with the S—D type. Another was Rule B, in which
children ordered the fractions with larger denominators as a greater magnitude in the D—S
type. Change processes of these strategies suggested four process of acquiring the concept
of fractions. In addition, it was shown that thé process of the acquisition of the magnitude
of fractions was different from acqusition process of other sub-concepts in fractions. These
results were discussed in térms of the process of the integration of the concept of fractions
to knowledge of the decimal number system. '
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P .

3 4 5
e B B 3] L 1y

E A B .15(015 .08(3) .18(0) 0(0) 0(0) .08(28)
A B .33(2) .13(4) .37(23) .02(1) .17(6) .20(36)
SOB B O4(7 215 672D 0(0) .18(1) .19(44)
ABE 000 .09(1 .66(2) 0(0) .66(2) .16(5)

fi B 1.00(2) .38(5) .90(10)  0(0) .23(3) .40(20)
B ( REAKTHS :
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—%, Fliz, 2FOEEZDOHBOKEZLARTHRTHY, ZOBEKTELV—LVA LRL
{, SEHBHBEERCLIABTHL LIRESND, ZORE»S, FlE F22RTH 5 &,
FliZ 4 ERIEATIZI8% TH > 7= D3 5 FERTHAIC 72 3 L40%ITHEML Tw b, DX 51 F1o54
MU0k, SBOBTE 2 EHEBL CHIBESRNOEBVEE > BRIV » EE
ZoNb, &I 5, FAI4FEFHIT8U TH o726 D05 EFHITRUB WP LT3,
DZEX, FIBBEMLZ L tBEOBRTHL LAREND, DFED, 5EZR>THROH
MOBBESEE D, BREVIBBAROBENHFL oI EORMTHS I EE2REBL T
%,

2oLz ens, KAOBHRO K L Fl, F2L OFEIZ DWW T HRIU & 5 2EEMEIEARF T &
£ 9. KNBEIRD Z T h D AsEE I F1, F2%2FiE 3 2 REDASOE|E 2R L/ Table 6 »
BiE, 25 LETRSERHINTHE I L8053, DD, FITIK ABIZ 5D 28528 4 5
Hi» & 5 FHANC LI TR ML TWwb, LL, F2TI, BECHDZEEIZ4E,S5
LT TIRBBHBBILTWEDTH B, 25 LT, Flk F2izEA¥ 3 5BDRE IR, »RDX
BIhTwadwis, 28, ABETI, Fl1t F20lAL b 2o DARERT RESEML
TWw3 2, ABBICSHEINREENDRVDT, ZhEERELEREBE IRV b LA
AR

3. §t8
SEOFHEIZOWTIE, 3EMOT AN 2D UTEHML OEY FRBER s, Tho
FTRCOFE Z ZCBATEERTERVDT, T3 LB BB EFELCWiF
EHDEERRDTHT, Table 7121%, 80%LALDIEERRLI:FED ZIEEREL LTHEL,
ZNENOBEY FBO S A4 FIZERL CEF LT 2HMULEDEY AR ERLEbO2 HREEE L
THBELIBRIRENTWS, ZORERE»SBHSHR LI, FFEREAL TR, 2ESENS
KONTES A ERD D OIEIML T2, 8, SETESBOHBENHEAINL LK
XoTHBLFBEBHEELTWE I X, HS»THSS,

IO LIABONER2E L TAZE, BHbRX3D20AT TV —ZHEEh, 113, IEL
WEHEICEbO TEYULTWEHS, 20 1ESKITTHB2D, H50RRDEFHEHINEMS

Table 6 R/NBEROZNZHOHBEHICBWTF 1, F22mETSR

EOEE

F1 F2

4 F 5 & 4 % 5 4
E==¥:11} E=¥:11} Ty E= =511} E= =217} iy
EZ B .18(7) .27(15) .24(22) .13(5) .02(1) .06(6)
A B .22(2) .53(25) .34(27) .16(5) .13(6) .14(11)
B B .17(12) .30(12) .21(24) .47(33) .24(11) .38(44)
A BB .36(4 .60(3) .46(7 .09(1) .60(3) .25(4)
it B 0(0) .80(8) .34(8) .23(3) .60(6) .39(9)

B ( )RARAETDH?
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Table 7 BB 2 FREOEIES

3 & 4 F 5 &
==Y HH] Hk %1} Bk
&8 .98 .89 .88 .73 .56

F OB B .01 .06 .02 .26 .43

NTVID Vs kNETH D, B2, MOEROTBEBEI T 247 TV —Thb, 20D
IS, TROBROTNTH D, e, 1RT/TERTII/TIOL D WERL D T 2H%
ThHro BIW, INH200HTT)—tBST, TOFLLAMACERLLNEHDY S
N3s 9 LIfEfE, BEOFE (FH, 1983) LEREMLLbDTH> 7,

MO EBIE & 5 BUi» GBS 50}, 52 ONROFHCEROMHMEEAT 5 L v
5547 ThHB, DD, RERESOMBMTHRTE R LS BRI L T, 8T
7 < BROFBICEEL TLED L w5 L, BRI L ARsSEERER E fa s hx
W ERTRBLTWS,

SR

KHFFE T, S E LS MBOKSBRERNT 2 2 L8 1 OENTH - 72, BEOHIESH
T LI HABR AT 5 S0z, RIS 2 513 AE481E & A ¥ TH - 7 (Bransford,
et. al,, 1972 ; Paris & Upton, 1976), Z D72, %5 LIHETHRESNI:BEEME L 3T
YO OLKIRABBETHY, TONBFEPRCEET 52 L TEEP 0T, LT,
Z) LR THEREEZHR > TwELRE->TH, ELDTHEIVLLRHERELEZLLL %
VAT » ”

ZhIZRL T, Kﬁnfuﬂﬁﬂ%ttébmisﬁifo;gbf%tﬁﬁ@ﬂ%fbéa
 HRCRAETE 2, 221, BROBATHEAESF LR A2 BREFHET 20T,
SEIHEOFEREZ R T 270 OBRBELMBD 1 D725 5, £ 5 LR > THER
BEmELE0E, B2BHIBRD T3, Resnick et. al. (1987) OIS SWTH B, 51T,
REFIEZAVTED LHREBRICEAL T4 DOBRERIREL TWwb, 2 I TOHREDHEAIL,

"ﬁﬁﬁ%wﬁwaﬁtﬁ%@%%a%%Edﬁétw@ﬁ%%gﬁmbf,&%w%ﬁénfm
%,

Kﬁn?i FEORNEFREFERFEIND L LT, ﬁﬁﬁ%ﬁtwa%ﬁ%ﬁk%Aén'
ZIEEIRE A NIz, 7 ORR, FROBEBRBIZOV TV DO OBRENMERE N, £T8
1 B8RS, SO THET BRI TH S, JOBRET, FELRABOEREE -1 H5%
VWHIF TRV, 3EDBHT R MzAh SN L H1Z, informal ZEERE LTIE, »7% 0 ERR
LOEESTWBEDTH 5,

%0 BT, SEOSBEMROTII—EIY 2 x5, ZhoBEAEICEE ST THL
WEER & ORICHAERDBEL 2D TREV, HETH, BBAROR» SH L ME 2R Z
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BEETH B, |

ZOBREE, 3EOBBTAIMNIBOWIN—NVBERLEZRENSVWI L6 TRBRENDS,
2%Y, 3FEERBY S IBAMOSKETOEE TR, REIED CROSBHVLEREEREL &
WZEERLTWS, 51, SEEE»SBA TV 104 ABOMICTF L b DA X 7BEF
HEBICRL ZE2RLTWBERLS VAN TH S, ZOMEMIE, 4FETHEEFEL, RD5
ETHUEET22TCOBLZ 1FEOMIbH2BEREEINTY S,

BORAVLERIEAEATH B, SHOFEOTICH 25 LBROAGBROBRASRVZE R
720 3 LIABBRWIEENDIR, BRSFELEDEERT AN ThEZLi2EzNIE, BE
HERD S ORERREIC L > TR YV RELFEETHLLEZLON S,

T3 Ui BRBELS, REBETEBDRSS b, THIE1 DT, ALV IEROHMEDS <
30nb LRV, DD, 22U LOESE-ERA4FOSBOKNE L 2HET 25813, 2
BHALZDOTATOAZOABIROKSSBRE LB, L, 3 CEROMBE V>
e —H¥T 3, EE, BEOTFELE, ZOHOMEBECRIZFLALYEELTWSDTHS, L
L, BEMZHE TR, BoB-—RSFOSEELERTIIVIITE, dHb2A8RV LR, DOF
D, I LHAEER>TVTH, 2TORETHEI 5% LIARIEEI NG VLD
Lhkw, Lirl, BozZ iz, RETREEL, MORKTEMEES DTHB, 25L
REEICE->T, ZOBE2EBRESLZVELDOTREDS D b,

B 3ERREL, DBOMES»R)BEABOFTCERYAZNEY, ZhodFEashiztwnd
ED b, MADHBRBAFEL TV IRETHELEZONS, Zhid, V-V A RRTRER
RMENTWBREEZONS, DED, 3EISL4EL 2FEHMCbo THEEET L 2RI,
N A BFRT bDIE, QL TBBICHEL T2, 51, BELIZE->T, BAR-ASH
FOMETRELLRET 32, MELLTRELLVERTORSR - RS FOMETE > 178
ERTDTH D, ZIIHESDHERISBHTH 20, ZOBEMAE o TWBE I LHNRBENDS,
2% D, /TR, 2EEHETZIEEZD1OHINXL kB, ZOHRE, BOB-RASF
ORIETIIV 72D £ 4Ti3E 3, Ll, SB8%LLA RS L, ZOHEREZDEEORTHT
WWHEATA0THL LEbN, '

EABRETIE, 2BEROMBEBEBRCHETEEETHL, ZOBRKETR, SR EERD
VAT AEHSPIZEEIL, ZhEREIGUTECR T 2ERETH %, ,
BT, TD&I BBEABORME, RECNT I2HMH LTI REINIZLDTH S,
SHOMBEE LTI, 25 LEEREYS, —AVEDDOREROVWTHTIRESHE I LERETL
BRINERSBWIEE S, ZDHIIIE, MM ERIEEEEDRITHEY, §8%D 1 DDOR

EThs,

FRETIR, F2OEMNELT, SBT3 EHH -2, F5E, RESLwo L THOH
A, KABRTRWZENLDLEUCEERREBIZ LS O, BRZ00EKEI L, 20
R, ANBEREVIBES L, BB —2BERE L 30k VERZ I ENRV ST,
727, R ETREANKE S OESCB T 2 AR, SMOXNERTRSNIZELHL -
kI 3ELE, 4FELATRHENEROEERZII TV, 5FEEWXRD LZDOEEINELL
D ABES DEEEHTEE > T\ 2 2 L 051 S iz,
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UL, Bo—2EPLEIETRILTLZ TR0, o —2KTIE, SELEITE-
THERHRD DREIE - L HEERLHEI TV I EBHS T T T, 2D E iE, 8
LS BESREE LTZhE EMBIYE SN2 D TRIRVI LEERT 20D TH S5,
3T, EREN, FEPBELTESLHRERHET 2 LOB—EHRLB I LBNRIATHL S,
F0ENL, TOBE®RD»S L THBKEREOBETHEDT, I3 LIEEBSEONTbDEEZ
b b, )
5 B X ®
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