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B BEFBEI OFSE IS B W TILA RN b B
LEENDFHE I NS 2 & 2R TS IThNTE 72,
B BEEREIOFEIZ DO WTUL, 2 DOEBEDME
ENTWVD, 2% 0, FRICK o THEH SN HEHD
el &, NI OFLL RIS SN B RETIS 5T
LENTEZHLNTWD, Geary (1995) (4 biologically
primary mathematical abilities & secondary mathematical
abilities & V29 2 DDOBEEZIRE L TV hHo HIH IEF
B3 ~4LDNOEGORLE -FIZETHY, LD
AUIZBWTHIRINCH SN 2012 24, EDL
fLiZB W CHARBICH S BRI &1, & MZEE
WTHEMUZRENEEZZON TS, ZL T, BH
1, FEEMSHETE LA RIS REA 2 BE 5t o
VATFLAE LD RERBTOEAFEOERE ST
% &3,

Siegler etal (2013) &, FEDHFDFEEIZOWT,
12, 13D &9 IZHMEFRBLITIIR SN B0 BO A%
symbolic fraction knowledge & & UF, ZAUIH LT,
ERH 2 EHETI20Er LA R FRR TR
ENDp, HEEOLE LTRETRENEHHTO
% % non-symbolic fraction knowledge & %4 O1F 7. &
fEFRB % HH 7%\ 5% (non-symbolic fraction, LT %
bzt F, MoRgtksh, MMERUEOSG
BoFBEIIBWTHHWENL,

BERRL MDD %5 oM (hon-symbolic
fraction knowledge, LT & b3 (X741

PoALN, SEIERUIEIITONTE Tz, AL
HINZFE o T 2 ZEBERY 2 BB ) 2 W > IS AR L
U205 T 42 LIZEELRFETHDL L E X
bNb,

WG EEENE, T u Y R TR E
T &7z (Goswami & Brown, 1989: Goswami, 1988: Singer-
Freeman & Goswami, 2001: Spinillo & Bryant 1991: Spinillo
& Bryant, 1999), 70y —iREII O E L LDT,
SRORELEREGRRPHLLEEZON L, HOFE
H7ZeiEe L TR EEnoTruy —iE R EbiTh
NCE72 (Goswami, 1988 ; Goswami & Brown, A. 1989)

THuY—EE AW T, BRI VT
BOEMEDOHIATTRTH L 2 LAVRENTE
Spinillo & Bryant (1991) 1% 4 ~ 7&E & %12,
ERIZEV DT ONZENRLEFE CHETED 71T 5
N7zb D% 2O0ORF S ESREL R L CFER
70720 BEAROESITOLRIIIHEZ 8 LT ED
DTH Y, RN & IR & THEIAE Tt )y
M, &2WIIHANTRENTWREEE, FERRIE
BRI THE DR a2V TR
51172, Spinillo & Bryant (1991) (%, 3% Ji M7t
B D EMEDILEOHMNICEDSC EEZ, TOFEMT
LA TIEF v Y ALNVO0%REETHY), 5T
1E70%I1ZL, 6 ~ TR TIETB%DIEERTH > 72,

& 512, Spinillo & Bryant (1999) TiZ6 ~ 8 %
HHIZ, HDHFETHEAD 2 BIZEY 51T 5N 7z[E
DFTRIEZIR LT, 2 205 bHRHIE & [ Lk
RTCELN TV DY Z BRNPECTERET>72, 2D

* 1 ORISR BEHERAE SR O EHE (184-8501
* 2 WHHT (163-8001  SREUARHE X MY HifE 2-8-1)
* 3 BT ZAGR AL (222-0002 AT VEAL XA B T 986)
k4 FHEKS (321-8505 AHAREFTHEE TN 350)
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DOINEENEN—FNIWLATZ 6 DDOZME,L 2D
ZDH) BV OPPHFIZELNL TV, MIEOIIRE
MU 125781C, BEBOH 2 b0 L GEBO BV
OPEREN, FERO RS O % dim, 5ERO
HDHHOxIFEFEE L TR SN, ZOLED5
FRIIHOHLEES 6 KO THY, ThHIZLD
1258 RL72bDTH D, HEEDOD L HEIL S
HHED R VEE L ) A EICIEERPMEN T AR S
Nize ZORE, HHEEOS LHETOIELEZEILE,
7, 8 TIINAIZ26%, 63%, T7T%THY, TERED
W EETIENEIZ68%, 87%, 89% TH -7z T
SOWBETHL NI »7-2 &1, HBTHILEOH
fEIZTTRECH 5205, HIICHERAALZ ETTED
D FLDEABEVERIWT 12D\ T OB 2 ST LT &
NLZENHDLENH)ZETHoT,

Singer-Freeman & Goswami (2001) D#kEERY 72 7
0y —REIROHERMEH L, B0 Ey LA
DF a A MOKME L, M - AT O L&KM % 55
FR T EES Z LIS KD AEISHRN L&D &
T, HIELUAEE O TO 458, 85ETONEK
PRIEZ OWTHRE L 720

EHAF O R E LT E 7 S (evoke) SH D H DS
HHHDLLT, Witz 1O 7 T4/ 0 FIZHEE
TR ENTz, EFOBENLT T 430 @ TR O
B D A3 —T5, IRt 2 WAk 3 2 BlR Y
ELT, MADFEOFIIHE) Y OHLFaaL— O
BibehrHOHN, ZE5EIAT0ICL) kT
KU sn4 (38— b2 M) AL TR
ANz, EFIEREEZ T 3 2L — MIIEEkE F R
RIELHDELTEZLNTWDA, BIEMIZIEE
fit, FREGRAIMREIEL 22 DbIF 501480
DEETHDLLEEZEZOND, EBREDOEF L8 5ET
HY, ERBNMEOCEFIZ45ETH L, EF 1L
K 51/4, 214, 34 WY R 2L 2R T, EBR
SIEIZEF ISR BT 52, ©
0, V4, 24, JAWY EDHZ EDKRD LNz,

Faal— MTHEETHLTFaalL—MIddh
LT 8T =AY NI o, MEKE
EOEFEOFINH ST Wiz, EBE & FEERS
HTLBDIWEF TS, drwidedbicFaar
fHH 3 2 MR, Fhe L EBRBIMETEY LT 3
IDRELG A 2§ 2 BAREIEE S NIz, €
OFER, HETHREUTH EOLFIIBVWTHT v~
A LNV DI STz,

s+JF (2008) Tid, Singer-Freeman & Goswami (2001)
DOFKEEH 2 7 Fa Y —FERRO LR L, M

DEFELWAEOF a a2 KOKME L, MIE - UM
WO &K% 7 HH T ) BEST 2 L2 X ) pEsHR
BZsttod & c, HELUARLOBTO 4 45%], 8
rEITT O IR IOV THET L 72,

HEO Y EMAEDOF a 2 & OO EF a a
DERIDF v 7% VT, ZRHUZSEFR T BEL
THEZEWRT DLEMT, 45458 - 85EOMO T F
03— |2 & A5 BIRICOWTHRE L7z, &K TOIE
BE136394%, 47 TIE656.89%, 5B TIE62%
THY, FROEIAON Lo T2, BROIEEFI,
8 EIDIRKIR AL D EH TH % UMD F =
ATHHWIEoTREY, EFOBEGOTIHIE
4378%, Fa ADOREOFHIE8411%TH Y, F7-
HARKNRAS 4 3 EOME 2N ATE 2 F7218F v T TH
AL o TEITELRZVWI EDRHL IR o7,

INHOWERICE 5T, 4478 F T, HRHIE
THhoTOHNUARTH> THIELERIIEITRL, 84
N 7% o 2B, WUATEOIZ ) DSIEEEILE T HE
WS b &, 12508NE 4558 - 608 E D IZ LD
HOBENEZATIEEENEL b I EPRENT,
T/, BERRICBWTIE, EIED R »IE ) ATEEE
MENZ EATRE NI,

LFZED WG EOFEIIOWT, Mix, Levine &
Huttenlocher (1999) 1%, 3 ~ 7B & /R RIZAR
UTTEHD 4 OB 2 H L TE 217 -
720 TOMETIX, LIZARY I TTEHERVK
IZAN, ANTZb DD B WVIRET, ROARY Y
TCEMEANDL, ZORE, 0L BFIIhD
DPDOEZRE, 4OoDOFRE (14, 12, 34, 1) »
LBEZDNNANVTRREV) LD THo720 3~5
RV HE G L 72 4 B E O MO D 5D B IR & O
B, 4RBICBWT0%DIEEEHSNDL Z L AVR
SNTze F7z, 4~ TRRBICER L, Wofms 1
2 HMHONMBHETIX, 62 T0%DIEEHES
N7ze MO Zfi-> CHENPLEZ LI LT, /I
FRCIERCTBEOMEDOFE =T 5DHi720, 4
BOFEPTELLEVWIZLERLT VA,

L2L, COEBRTEIFSHEOFEITIRD bz,
FIEOEMRO 7 4 — KXy 713 b T oz,
OV THMHA L TEROT = ReE312, $/4, 4
BoMEo#HER % RET124To T, —#o 7+ 1
T X AR OERIIGETL T 4 — NNy 798
fTbNIMFEEH F VITb T v, b L, i
WABORERNREIIND 5 D% 51F, FHEHEED
TA—=FNNY 7 ERTIEICLY, FBPKILTHD
TRV LEZLND,

- 107 -



Eii
Pl
i
bl
>1.
R

o

Z 2T, AT, XTFEEDL WS ROFERM
BIZBWTT 4 — RNy 7 2470w, FHEOMRE L
52 EICEY, GEOFEPCPINALT BT
THEBEZIT 72,

INFETOMEIZL T, SEOWE D5 EkE
DOF D, FEOHUMLTBOR AR D S LHUR
ENTEL, ZOFRMBEOIELESRY LIFTnl{ZL, %
LG, XFEM) pHOEZEALTW I L ETTo
770 #5 1 BB TlE, Mix, Levine & Huttenlocher (1999)
DEBRD L)L FEEDL RV BOREZIT, &
P Oh 2 O R BTS2, COFERTIE, £
DFINFIEFERD T 4 — BNy 7 2470, LEE b
LW EOFEOBREL S LT 2 & xR A7,
E2BMETIE, XFEEEDLRVSEIICFEEAL,
SEROBMERILYFET L, 3612, 6 3BT
X, XFEEMEDLZVHEIZL - T, FHEMEEZ RO
THRL, XFEEHEDLLVSHEEB TROE THAL
72, HIBERBL T, XEE bV a o
DR THFEME 720 BIC L > THEEER 21ThH,
WFERMFo 72 HEI RO THE S5, H4E
BEClE, TR o720 CREAZHEL, Urafio
TRIZEX LI %2TTo72,
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2. 1 #%h#E

INFRE LT ARE 3 B TH o 720 PRAEE IZEBRONEIC
DWTOHBEZIT, FEHFICT, FELHERLZ,
INFEIZS, BROFEET) L EFHLAEEZE
720 MARIFELARVEIICT LI L, SOV ERLR
WEEXLZERPTIEDTEINWI &, WOTLEINEH
DHEDLZEZFHH L7,

3ANDRFEFIZ, FENIFR TOFE ORT % v
72l A, 2HREFBRGE TCOMENFICR L, 14
X, FHRICHE» L, BRPHRIr VI ErHL L
Wy ZEThHo7,

2. 2 #M#

MEx I L Tx b g rrens
&, 1 12, 14, 34RETHONSAVTHL (K1),
LB, TNETNO/SAIVORTEN 255, HHWIE4
FEHOTEMETLA LT,

ZLTC, GESRVIIINED 7 4 — KNy 7 %479
2z, Trrrvareyy (—ikIC, FHEOBME
= Fplit ANnbE, BxxHMEh— FerTHd
PH) AL (K2), MAVWFEO RICHE O
FERT 7y rvarvyy (B4 -y B L%
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BHBRESR HT44E (2023)

7)) MR Lz, st VvE Ty o a vy
YOLEDBEDOEOUONSANDL L, TOERDBRID
Ky MPOLERADPHTLD L)L 7707
Ta vV YOBTIEHWER - FTREN TV,
Trr I aryIvyOOPLANLNINAINVDRE
LEDEZ %, B=ihs, BN 777 ar~
PYOBLENICANDL L HIZLT,

DB PHREROTF M Z RS 720 OB A — & H
L7z EINBUTWE AL, 12, 14, 340580
INERioTlze T2, BT R BORMES —
N1, 12, 14, 4% L7z £ LT, #fiEh—
FEANnD, AoGHEEHLA (K3),

LF RO WGEIA NV ORE SITERE10cm, £
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NLEMIL, #E40em x F55em T, HEIZIG LT O
+0O=0, O+O0+0=0, ety — FxiE<
REMBE L. ROKE 2L, RNOLEHATIZHEL1em
XH6.1ecmTo B R il RO T HAELT
% XTI — F 2K DR TR E S13HE10.1em X
H122ecmThH o7z, EF A —FBFEORE SIE, KL
175cm X 17.5cm, 5 S 1E2cmTh o720 EHFA — %
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IWTEZBRT
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T, 420 ENZEN3 2Dty T a v aiklT
720 300Xy v a i, TEOMBEOHSEIZL -
THlF b7z,

LB HEROLTElEbl Wiz iR LT
FERMDRGETHE S, 77y ar~<y
CERMMoT, HEUSHAVORLEET) REEERKL
72o BEOGE AN ERLT, EF A —FBOVAN
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BEITE 7,

PoR [EFA =S BIIEFPKRIFE T, E¥%
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BILARSEL L, CARBOEFSHETL 2H
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WO HE# AR L CIEEE R L7

B2BRE EUSAV LT — FOMIBE B L
720 BENANVD I DBEFA—FoLIcxe L, 5%
INANVDL2EBFES — Fo12x L, 8+
VD12% 220 &, BESFNVDOLIIRY, BT
HN—=FD12L12% 3L 1I2hbBZTEx2HML
VAZOWT OGBS AV E 4 DT LG/ SR LD
LR AZEHEI— FTORMBICIAZ4DRET L
BfEh —FO1Ihb I el L. Tk, &5
Bostovicaing 28 H — F&2#RLC, SHO®
Mk % TR L 72,

3BBENIE SBUSALVOR LEESEUSE LT
Bz, BITEORBEELHUE S A IVIZE SR LT
EATo720

BoR: [ZOEFEZOEY (EHEOBE AV %

RY) BT EEABEICR LR ] [ (G

IVERLT) SOHFNLZHATLZE N,

T7A4—=FNy 7 BEOYHIE, EHEZRLT

T A= KNy 7 & Fo7, 2Ok, T ICESICE

S5WIEE, SEUSAVOETOSERE R LT

IE%{%ZT_\. Lf:o
03 BBERY AP TR L0 BUSA VO R LE

rROGME o T, Bl SAOVITTE S 2 Bl S 4
VTEZDETEITo 720
R [COEFEZOEY (HEEOSEB/ R ILVE
RY) RRTEEALTBIC R0 ] (58O
H—REEAT, ROFIZBNTLZE W,
A= FnNy 7 IR EFEKICREDE G,
EEERLTTIA— KNy 22475720 20K,
CREBIZES WAL, 8/ SR VOETOL)
ER AR L CIEAZ R L7,
AR BE SRV LEEBE SRV TE 2
BAATEAT o 720
PoR 128 12% BT L EARGENZ R D% ? ]
[N — FEFEAT, KOPIZBVWTLZE W,
MLV E&iE, €Y (GRSr L) 2ffioThw
T9o ]
TA—=FNy 7 il — FTEHEZONLRWEE
&, SRUSRVERIIE L ORL. E72, S80S
ANVOERO T E AR L TIEEER L7,
ZBEBDO 3Oy Y a v
FEET, £10L9) 2 EETo72, LRl 5D
DOERIZIE, TNEN3 OOy v a YARERESNH
720 TNHIE, DROFHEOEFHICL > THH L.
tyvarvl RIygHosTrveind 1T %
AWIUTORLETH 2, Bl 21X 1/2+1/72,
144127 ETH %,
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®1 FEIOTILOZRBEESET - FETX b
Bl S tviarl tyiar2 v a3

1R 1 1/2+1/2 1+1/2+1/2 3/4+1/4
2 1/4+1/4 1/2+1/2+1/2 3/4+1/2
3 1/4+1/4+1/4 1/2+1/2+1/4 3/4+3/4
4 1/4+1/4+1/4+1/4 1/2+1/2+1/2+1/2
5 1/4+1/2 1/2+1/2+1/4+1/4
6 1/4+1/4+1/2 1/2+1/4+1/4+1/4
7 1/2+1/2+1/2+1/4
8 1/4+1/4+1/4+1/4+1/4
9 1/2+1/4+1/4+1/4+1/4

5 2 BL g 1,1/2,4/1®

BAEEL 5 DA

& 3 1 1/2+1/2 1/2+1/2+1/2 3/4+1/4
2 1/4+1/4+1/4+1/4 1/2+1/2+1/4 3/4+1/2
3 1/4+1/4+1/4 1/2+1/2+1/2+1/2 3/4+3/4
4 1/4+1/2 1/2+1/4+1/4+1/4

55 4 BL RS 1 1/2+1/2 1/2+1/2+1/2 3/4+1/4
2 1/4+1/4+1/4+1/4 1/2+1/2+1/4 3/4+1/2
3 1/4+1/4+1/4 1/2+1/2+1/2+1/2 3/4+3/4
4 1/4+1/2 1/2+1/4+1/4+1/4
5 1/4+1/4

HFEEZT A b 1 1/2+1/2

(555 2 BX B BT & 55 4 B I 74 2 1/2+1/4

ML 72) 3 1/2+1/2+1/2
4 1/2+1/2+1/4
5 1/2+1/2+1/4+1/4
6 3/4+1/2

tyvar2 RISBOGTITRL L, &
WIEHBZDELETH -7z, HlZIX, 1+1/2+1/2
1/241/241/241/4 7 & CTH - 725

tyvarvld RIGHEOGTONOPN1Th
WELHETH D, Bl Z21E, 3/4+1/4, 3/4+3/47% & T
Ho72

i - FHT AL E2ERBEONIICHNT A M
ToTC, THEMOL W L 2R L7z, BEENET
T L7tRICER T A b & CREED S 7% 5 H BT A
&7 720
WISC-IV #7733 3 NI BT WISC-IV % FE i L 72
AT a—)v JENIFTCTERRLZ, 151
B2 18 O 1 AEROERAIAT o 720 FTERERH X
2057 CThotze H2M FHHTAMEE2 ~FE5K
BB L OHEBETAMEZD3 » HRICHERM L 72 452

-
—

~ 5B MIIS S REETE T L7, 430 1 WISC-
Wik, 203 » HBRICERLZ.

3. BREEE

o st
HE3

3ANDWIIE DO EZEBETOIE
720

B LTI, 3ADBIIETIEERENFE L TEN
ZNI8HIH IBMDIEMRTH 5720 T DOERETORE
X, kv va 1 ORIGEOGTBVTNG 1T,
BZWIUTORLAETHD, 2Oty a Tl
HALBTIE, &MIESTH-720% BB 6 M
H2MCARIEMRTH > 720 AWM LIEETS > 72h°
HHBECITETIMEICAND 2 EDPUETH -T2,
23y arid, BEAN1EHRILELER,

*FR2I2FELD

®2 HBHEORFBERIESE (%)

5 1 B £ 3 BL £ 4 BLRS FaT AN
IS S S S
71 A 722 81.8 81.8 90.9 100
Wi EB 722 909 100 100 100
W% 722 90.9 81.8 81.8 100
IE%# 722 87.9 87.9 90.9 100
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T, 20200ty aryTHIEA BlZENEh
S5HOAREMEH L TWAED, HHECIZEIToR
BE3MTHo7o 82 - B3y v a vidHEA,
Bl o THHLWHETH - 7278%, WIECldm
Dy aryTT4— NNy 7 %HBT FHMAN%
LT, BBV OWTL SR E 2572,
WISC-TV D5

I E AL, ERAE A IE124 (90% 5 X
Ml 118 ~128) T, W &EBIX, &WMAG G MIX
116 (M < 1110 ~120) T, MFrE DT T 7 4 —
WVICKERIELD X\, HIECIE, ERELK
X900 (ML 185 ~96) T, 42D HIENH b,
SRR & U EEE AL, MEHEE D87, U —F
7 AEY100TH - 72,

BLERETIE, 3ADHIETIEERNF L TENR
ZHI8IH 13RI DIEF TdH - 72
TA =N 7 &525Z2LT, #nzEh, 5EORE
LEZFE L7

2B ORNICHT T A M 24TV, BUEIC &L B 0%
DRLEHET, SALDIBEZLIENTERNVT
EERMERL, BMEICL 205 BOR LEIZOWTREE
ThHibHI LR L7,

52 BPETIE, ROBMEERLICOWTHEZTT o
720 FERRRIE T OREIEI LD > 72,

9 3 BREHIE T, 5B 1 P OFHE L Rk HET
Hotrzwd, IEEFIZ81.8%~ 90.9%Th -7, 7
NRANVDORELEIZOWTIE, 2% ) EVERAS RS
726

5 3 ERFERETIE, SRSV LEZ BE S —
FIHE X2, B/ SAVTERDARITEITo720 3
ANDIEEZ1381.8%~ 100% TH 1, FH/SH VD5
B/ SOV OE S Z AL, 227 0 P ER SN,

B4 BPETIE, BUESAVOR LEEBE SR VT
BRDFEEHETo 720 3 NDIEEZ1X81.8% ~ 100%
THY, e, HHTH -7,

TN RS &, WHECIE, FHA4BRCHBMEY — F
DRELAETHEMES — FOEZZ A ERFET, G2o6h
2B — REDBUSHAVICRE L TEZ AHHDRS
N7ze B2 2T, GAoNHED— F2n%k
INANWVICRT ZEN3IFITHY, ZTNHEFHFIEML
Too BAEWLIMA METHoT220, GBSV
KRS TEZLZENIFHITRON,

WHIEATIE, FAEBTRED OGBSV
R 722 &A1 T, MhBEBIEFTH A NVIZRES
C LIS ERETIXIMD ko,

TEOBN % Y =< EFRUE XAV OG5 OFEXD
B2, W1 A-BTIE, WY RONAZVA, )
HCTIX, 20 2FMOXIRD % \VIZEHO K EE S H
DB EDfbIT,

F7, FHRTAMNTE, BHIECIIRIZEHKIZE
ZEEALLIZDLS2DT, B/ AV TR SE 72
L2, EMIEHETH -7z, ZO%, HETHE RS
L7225, WBEO 2T, 5L s a2 dicE XM
RAHIEE, BRI LB OMESANED S
ZENRSNZA, BATBIETS2Z L0 TETEM
L 720

Doz brt 3 N\owmhEsZEhEN, ZO5%
FEROTOTTALT, FROMBIZOWTERN L %
MM AGELIRLEIMDRLELS) L) E5H
DRLED A I HIEIEOFEETERTEL I L8
RENTz,

Mix, Levine & Huttenlocher (1999) (&, 3 ~ 72
ERRIZAR Y D TTEMD 4 E ORI A L
TR Z1T> 720 ZORETIE, BIZAKRTTT
E72H, BEOWRICAN, ANZZL O Z % WIREE
T, WDARY I TTEIME ANDL. ZTORSE, &
DEIBRVICHRLODDEZ %, 4D00:EFK (1/4,
172, 3/4, 1) OHEZD/NANVTEREN) DT
Hbo H1FERTIE, 3 ~5mMIBICEL 45
DHEDOERT OGO K S DOIEEE, 4 %EIZBWT
50%DIEEROENL T ENIRENT, F72, 552
FEERTIE, oA hOE Lo 282 2o
T, 6 T0%DIEEN GOz, D 2 FEhR
TlE, 2205457z,

=%, H1EBREFARIHEE R LEFTHD, 2
SOHIZ, BEOWICARY VOEKBEE R,
MEE T2, ST T, SUEMICENR ST,
TR THERER LOFEMHTBLZ235%, HERED
DTBLEE0%IZENEL 2o FE2FEBOEEILI-
20R2F -1a ek, D) BHRMENS WO IR
BHRDPL T o> TOBIREED D 5o

RIFFE T, REICHEMES 22> P — L LT,
EHIZT7 A= NNy 7252722 ET, #EHOMPRY
DEWDE LD TIE R \NIED D) Ho

72, AN IIEORBAREINZOWTYH, WMEfL
720 WISC-IV DFEFR LIS LabE b L, EREAK
BET24121000L LT, 1 %13100K0 TdH - 720
BABRTHEN — FhOHES — FTORET,
NEA-BIE, TESKIVICED Z ENTIELD o7
N, MO BECTGE ANV EHWCHE LD,
T4 =P Ny 7 %R L) TP RN, F
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72, HESEROFEHRTANTY, Bilix HS CTRAT
HENILTE SN — FCTHZEZBENTATHL, REh
T, BlEZFALTIHL 2 EDR SNz, BRE LN
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Learning to Add Fractions Starting with Non-Symbolic Fractions

HRI W EmAR BEETEBRAR 0BA B K
ITOI Hisako, TAKAGI Ayaka, KANEMORI Kaoru and SAITO Daichi

FARULELEE S B

Abstract

In this study, we examined how children themselves develop their fractional ability by receiving feedback on fraction
calculation problems using non-symbolic fractions which do not use numerals. The collaborators were three elementary
school first graders, and individual experiments were conducted.

Mix, Levine & Huttenlocher (1999) have shown early fractional ability in young children, that is, the ability to judge and
calculate non-symbolic fractions. We tried to raise the percentage of correct answers in these non-symbolic fractional
calculations and introduced the calculation of fractions using numerals. In the first step, we asked the children to perform
non-symbolic fractional calculations, like the experiment by Mix, Levine & Huttenlocher (1999), and asked them to choose
the calculation result from among alternatives. After that, we tried to reduce the number of incorrect answers in fraction
calculations by providing feedback on the calculation results using the function machine that returns the calculation results.

Next, in the second stage, numerals are introduced into non-symbolic fractional calculations, and the numerical
representation of fractions is learned. Furthermore, in the first half of the third stage, calculation problems were presented in
the form of formulas using non-symbolic fractional calculations, and children were asked to answer them in the form of
formulas using non-symbolic fractional calculations. In the second half of the third stage, students were asked to replace the
addition formula for non-symbolic fractions with fractions using numerals and have them answer in the form of formulas
using fraction expressions using numerals. In the 4th stage, we asked students to use numerals to answer fractional
calculations

The correct answer rate of three participants in the first stage was about 70%, but all of them had a correct answer rate of
100% in the fraction paper test using numerals in the post-test. From the results, regardless of differences in WISC-IV
scores, the three participants concentrated on the task, and all three passed the post-test consisting of six questions, indicating

that they had achieved learning.
Keywords: Fraction lerning, computer learning, non-symbolic fractions
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