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Relationship of the use of fingers in doing calculations with arithmetical / mathematical abilities

Shinichiro Sugimura', Yuko Yamana?

In this research on 161 college students with intent to study the relation of the use of fingers in
calculations with arithmetical and mathematical abilities, the following questions were asked : 1)
when they stopped using fingers in doing calculations ; 2) if they were good at arithmetic in their
elementary school days ; and 3) if they are now good at arithmetic and / or mathematics. When
excluding those who couldn't remember when they stopped using fingers, 31.6% did not use
fingers, 16.8% still uses fingers, and the rest stopped using fingers before they graduated from
junior high school. Concerning the calculation performance when they were first and second
graders and the arithmetical performance when they were fifth and sixth graders, the ratio of the
students who were good at calculations and arithmetic in the group of the students who did not
use fingers is higher than those in the groups of the students who used fingers. Additionally,
among the groups of the students who used fingers, the ratio of those who were good at
calculations and arithmetic becomes lower as they used fingers longer. However, as for the group
of the students who still use fingers, the ratio of the students who were good at calculations and
mathematics is higher. Concerning the ratio of the students who now like and / or are good at
arithmetic and / or mathematics, the ratios of such students in the groups of the students who did
not 'use fingers or still use fingers are lower than those in the groups who used fingers in the past.

Those findings are discussed from the viewpoints of cognitive development and mathematics
education.

Key Words : mathematical ability, cognitive development, embodied cognition, mathematics
education, preschool age children
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2. vz 6 429 2 40.0 9 52.9 3 375 5 62.5 6 429 21 46.7
3. EEBEbVARL 7 50.0 1 200 3 17.6 2 250 1 125 6 429 17 37.8
HfE, ERRHFEEIHFETTH?
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Relationship of the use of fingers in doing calculations with the self-concept in arithmetic/
mathematics: A reexamination on junior and vocational college students

Shinichiro Sugimura and Masataka Koyama

In previous research on university students the following questions were asked: (a)
when they stopped using fingers in doing calculations; (b) if they were good at arithmetic in
their elementary school days; and (c) if they are now good at arithmetic and/or mathematics.
The results in the previous research were as follows; (1) When they were elementary school
students, the ratio of the students who were good at calculations and arithmetic in the
group of the students who did not use fingers is higher than the ratio in the groups of the
students who used fingers. Additionally, among the groups of the students who used
fingers, the ratio of those who were good at calculations and arithmetic becomes lower as
they used fingers longer. (2) Concerning the ratio of the students who now like and are
good at arithmetic and/or mathematics, the ratio of such students in the groups of the
students who did not use fingers is lower than those in the groups who used fingers in the
past.

In this study, it was reexamined if these results would be verified in the group for
which the ratio of the students who are good at calculations and arithmetic is assumed to
be low. As the result, concerning (1), the similar tendency was found, but concerning (2),
the ratio of those students who now like and are good at arithmetic and/or mathematics
was higher in the group of the students who did not use fingers than in the group of the
students who used fingers in the past. Those findings were discussed from the viewpoints
of cognitive development and mathematics education.

Key words: mathematical ability, cognitive development, embodied cognition, mathematics
education
F--v— ¥ EH¥EE, BRMAEE B BEEEFE

BEREIFEEICEEL TS, BRMIZIZERER AN TE R (BlZIE, Fuson 1982 Fil, 2002;
LHREERSABICAE LA VA M UEERS L A Siegler & Shrager, 1984)
BNTVD, BELEZIIBLTD, BIEHE0BE ZFO—FT, VzAFrx—LHEOEHELOMED
THiZESh, BIRELELREOFEIZBITAEORHE BMET SN, PREICBVTIE, V2XAFr—%EIF
CELTHE, £ LTHBEVIBE»LHES O AT YT A Y IHPERTH S Z LR (Alibali &



26

AAFER—ER - ML EFE

DiRusso, 1999), BKDEIE 249 APRE LEOTEE
AR/ L (B - g, 2005) BELIICERT
g7z L L, REIMEIE, —F0Z, EEHSTAE
BERFEHIIEETHADEEZL ONTEY (Dowker,
2005), /MNEIFEEDELHBAFEoTHELTHS &,
BFREENLEEEZITAEEDPEL 25 (B -
%, 2003).

L2L, BRBMCB T 2BOFEIEECEEDRE
TCED LD 8% RITT O T T/ H5eiE, &
FEREFBIIL72DDOTIR, EEOHMBEY, 5 -6
BRECBWTHOBRESLHN LEROREL OBEEY
R\w7Z L7z Fayol, Barrouillet, & Marinthe (1998) DL
MM RB % v, T/, SRR, KEETL
DEEOTFELFEEFoTEEL TV 20,2
7eBEFED, AT - L% (2003, 2006) BIAMZIE RS 7
57w,

B - 0% (2003) TiE, FHERICIERE- Tz
BADPHBRFREEDOHDOR 7 EINESELEDR
bYETREZEDE L Bo T, BY DER,
FhLED Rz ENET, TOREIBELEL2ES
TWBZLEFBELEN IR T, E2E-EZ
DEVESFEL,

CDLHIELEFTHREFES TWEERTEDL R
zHo TV BEER, ERCPHEESZERLTEHLID
XERH o2V AR ER TN LD THS I b
T, BEEDLDTICHELER/LA24E, 28
TWZEIHART, BEREPHENBETH o 720D,
HLCEAFETH-720h. FLT, BEDEDOF
RofdFE, BEOERSHEDBESIBERIT X
WIZHBEBLTWADTHS S B

DED LD LRI T 282 2L 12012, #44F -
% (2006) X, KFAEIZ, HMEVE, RLER X
B2 3 5RICVOEETHREFo T e LI,
MNEROBFELEBREDEHSPBEDBEREELS A,
FHERICEAED L AR B8 - BEIIBIT 2
BOMEL OBEZRE Lz (B4 - U4 (2006) ©
X, BERBFEOBRETBECHAHCEZRHLCE
B HERDELATYRD, ARTTIIESR - #3
KB AHCHEL LRI LI2T3),

ERBRIBZROLI Tho72e (1) BEZ T Ao
ERBRCE, BEFAELTOW R0 2 25316%,
BEDFAL T 2ENFISUFEL, MoFiZh%
TEETHITORICEEFMB L2 2oT w7 (2)
NEL - 2FEEDEDEREL/NES - 6 FEDEDOE
BIZEL T, BEFEoTWHRVEIEFE- T
EXTHEREEPRELZEOEEDTEL, FoTw
TREOFTIE, BEARLTWAEBSEVEIZ L

BXHEMOBREREOE A ERr o7 BELE-T
WAHHTRBURELREOHAWE o, 3) 1
W LT, REOEH - HEOBERBERT X8
WZBLTIE, FoTuanwHRLHED FoTWAED
FH, fFo THREIZHRT, BELERFXREZD
FEWIED 5 70 ‘
LaL, PLEDRERE, KEAZERNEI TOERRHK
FORBESBENEr 72 E2 bNLEMMLES
N7=bDOTHY, ZO—BYICIREIEL, 22T
AFETIE, REAZNI COERPEEORED
#AF - 1% (2006) DRAENE L BEL L LFESH
HEMENZIZ, ILHEOERKRAEL*ERL, [
BOBREIBONE P ERET 5,

7 OE

RENE FRIEPREOREEREET LS
£225% (FHERIZ065, BH434, LHE1824)
b IEMERORERAUE L A ERER ST
5FEL0% (FHEMITI098%, BEH184, Zi2s)
ThHholze

FERE FHA2IE2005F118 1, B2
200547 RiC, BEOREZMALTERL .

BHREEONE ERKIZ, DTISRT LS, 5&
BRICBEOFAE L IREICHET 2 8o0EREI b
BIhTwi, (1) MEVE, ELERTEEST2
BRZ, B2 EoTwELAD? (ZOFEIZ Nizv]
CEELLGER FIEBFEERALET, UT02
ENOL3FEOEMICEZTHLY, vz | 0Bs
S5 FUEDEMIZEZ T b o). (2) WOl
WETHEEZFE-TWELA2? (3) #£E2HoTeeE
TAHIEE, HATEDIIIZBoTWELER?
(4) BEFE-THELTVT, BReLEiZmM»PrShbn
BBV ELERN? B) MEL - 2EEDE,
FTERBETLLER? (6) /I%5 - 6E4£0E &
BREIBETLAD? (7) BE BEHERLBEFIEET
T Q) B, EHEPHEIFETTL?

BREER

BOHA [hEvE ELERIEE2 T8I
BEEoTVE Lz ? ] &) BRICHT 5 BSHE
Rz, FRG, HWRICEETL, R1IWCRL, £7-,
HBO0I1Z, B - g (2006) DR AiEns
DFFBIZARFOHEZE, BHMEB IIAFELFL)

LAY - 1% (2003) DFER FRERNROFTEIZBA.

FONFRBHRFTER, RFRFThHozdHBIIL

— 368 —



FHBICIBIT OB LER - BFECBTEBTHEL OBE
—IBEIREE - EFFERA T HRIC L EREREIC L 20—

K1 NEWVEOFEROIEOFIR

i EL LR maTims A
EH¥ % E¥H % B %
EHIASE B 15 349 15 348 13 302 43
= 130 714 18 99 34 187 182
&5t 145 644 33 147 47 208 225
EfMSE B 7 389 7 389 4 222 18
ZH 19 594 7 218 6 188 32
&5 26 520 14 280 10 200 50
AKXE  B# 10 263 12 316 16 421 38
ZP 55 447 18 146 50 407 123
&5 65 404 30 186 66 410 161

BXZE W 116 734 13 82 29 184 158

HOART, HEBEED (6) 5 (8) BEBLTWE
W) ZR1IDOTFEIIR L.

Flzxisde, 3w tEELLEOLEE, EH
KE644%, BFIFERE20% T, & DI AKEL04%
D HBEVA, BAFET34% & D IEV. BEDZEN
EWRET A0, HFEOIODEROELEYELE
A LTRELLZEZARENICERETH 72 (4F
(4)=2014, p < 01)o TUFIFEFEETEE, T2\
DEEIX, EEHKRFETIA%, BEFMERS94%, AKRE
447%, BRETI4%TH Y, ABOERIA NI,
Ll BEERELLEIA, EHAETIRAKR
ZLABICEETH o720 (¥F (2).=2424,p < 01),
BEMSERTIRAEE TR o7 (¥ (2) =219 7.5.)0

—F, [wnz] tEEL-ZEOEEIR, GHxE
147%, BFI3A4£280%, AKZ186%, BKREFES2%T,
EMERIE L BREMEVEHIZ[EZ T
LEEL-BOEAR, FHRFE00%, BEFFER
200%, BAZ184% T, & HICAKRZPEA0%IZLD
IV, RRAELITI T, [EXZTwi\w] CEEL
72ED, BEEoTHWOTEZ TR0, #o
TWihoZ LICHERD TRV O ZH LT
HZEIFTERVY, MEWE ELERF &ERT
AEICIRE o TP L) PREBEBIZI VPR E
BoTWBI ERbhb,

Wiz, ZOER 3wl EEELZEE, wol
LWETHEZF S TWAPER2ICRLAZ0LL90
BRECRRALLIA, EZ20L)BEREL - (HE
HREZEOZHEA4BVERLETH o720 TEENZ126
B)o AT, BREICIVETOELOXIZH2D
OO, FHEEBIZEEFo T gEel, NE2EET
TOBERLIEL LD (FHXETIIN2, AREL
BREZTIINL), TOBRIBEAZBITELOD,

BREDFE-> T HZEP—EBEEE L (EHXFED
BHEDO0 %, BEFFROXEDS26%IMIE, 20%50
BTHo72)o

NER2FEEFTTREEFELR R0/ EBE LT
E (BLHAE) 0E4id, HEKE530%, BFSER
385%., AKFE557%, BARE2%THolo IO
I IEAETIEMEROEE MM L VIRVD, A
BOZWZEOATEE/N2FTRBELTWE LN
SPUBLAAL TWEIIST, 4B0gE&ZREL
L AEEER ol (x? (3)=553 ns)s L
720 T, BB OT/IER2EAT TITIEE
BULOEPRELERTIEELTARIZEEEDRL
o TWb &z b,

—H, [BELFE-TWAE] LEELE (BXaEh
OE A, FEREITT%, BEFEK3B5%, AKE
262%, BRZEI6% THhole EDL D LBFEICE
AT ESo TV IR T2HHERZRTAS
&, BEEIBARIEHTHEY, BEHRALY, @
BLREtEZ LY, BEXHBOREX LY TA L
EIZHRAETLHI/EF > TVEEESPEVI I TH 5,

BHASOERIZL o T1IH 1 NICOREIEETH
D, BEAWEEADO 1N 184G, EAwEHERO L
H1IRIBIIBNT, BIEIEAY L IZZRAEO DL &
N Tw5 (Bergeron & Herscovics, 1990), % D,
BITEAY L ABRCEARCIEREEEL ANETH
Bo ZLT, BREABRBICLLEOT, BB
DOEEEEE (FK) L LTOREAEZET. Th
i, BB EERAVWTWA TR LIS E PBENIC
HELTWRERLTHE, TR, BEREFELEV)
FEFBYICEESITONLZ LT T, £4E%
IEFEE L VI # (BARE) »PEEIhTL 5,

FEBIINERIZAZET BRI, HEEBOFTH
BEOERL22HALRBRETHIERE-T, &
DBRFEEBRLIZEESRE TS, FLT, IERICA
FLT, FELIE 1 ZETOEMME A EEL
EEBLT, 10 TOHEOERSLELEY, 1HE
1N EOMESLHEOERLBRL, FTENTES
I %h b, 802, E2RETHL 4T THE
L, FELREBRME - BMEOERERZZRED, Th
LOFTEOTBIZBERL , EEL WIHEZETFT 5,

L7242 T, #OFAFIRIEITOREFDELED
g, 1ML 1 NEOMEBEPHEOREIZL - Tl
BRIHELIBEVZ B, LBLEES, EAEH
IR SN B L, BB THI &R, THEMED
ARHELEIC L TEAKOMAIGTE + 2ESC T T HE
KEoTIHIZERRDONDE, TDXH)LBEKRT,
FREOIRE ORI EAVNER 2 EE T TIZHER

— 359 —

21



28

AT —ER -

Al IE#E

F2 EERICEEE> TOWEARKREFEOERE %'Jér
¥Kig R et AKRE BX#¥
£ L i ik ZtE it ik =ik

B % EH % E¥ % ER % E¥H % E¥ % EX %
0. hEAREET 1 6.7 3 24 3 429 2 105 0 00 5 96 5 49
1.IMET 1 67 31 244 0 00 2 105 3333 17 327 36 350
2. IN2FET 6 400 34 268 1 143 2 105 1111 8 154 21 204
3. IN3ET 3 200 8 6.3 0 00 2 105 0 00 1 19 10 97
4. INAET 2 133 9 7.1 1 143 0 00 0 00 2 38 5 49
5. INBET 0 00 1 08 0 00 0 00 0 00 3 58 3 28
6. NBET 0 00 8 63 0 00 1 53 0 00 1 19 6 58
7. FERET 1 67 2 16 0 00 0 00 3333 1 18 1 10
8 BET 167 5 3.9 2 286 0 00 000 0 00 i 10
9. BEHESTND 0 00 25 197 0 _00 10 526 2 222 14 269 15 148

|t 15 126 7 19 9 52 103
FEbRl b, LWIBRIINERICBITZERET X5, BEFEoTWERE [ THLEHETD

ODEEOBENTH R LBRTE S,
ZO—FT, B OFFELZ, AIDEDLEER
b:?‘%?’)ﬂbflﬂto BREDFEoTWAH LHELELE
. BAHLREEL LT [SRCAEVHHEE] LT
J?LL'C\/‘ZJ EhD, BEDEZIIHTALRRORE
DENED, BOFMAOHEORIIIEELTWET
BESEZONDE BEFETAHEEE LT, IH
ChEHLAE (REZHETIR] [BE&0OEL
T [ENFALH LTV [Ez@»rE50
BEOAEL S| [ExdhTVEDHLT, ToLhE
CEHEL-VE] LvoleRlddoZ e, K
Ao THIREPHMIZ X - TiX, BEMHLYS
HEEEHHEEZLOND, £ TR, ALV,
Wi TBE N—-vFlar¥a—Finoitig
DA ORI AT EROFESR, TOHOEDEFIK

B EPEBRLTWEEEbN A,

®3 HEBICEEE-STOWEBREENS
BIREE
ki 1 2 3 4 =5
B v B % N % EM %
EHI RS 59 407 72 497 13 90 1 07 145
EMRE 18 69.2 6 23.1 1 38 1 38 26
AKE 36 554 20 30.8 1 15 8 123 65

() BIRBEETROL) ThHols
1. #FHTLHETHOABERICETIES Tz
2. EHTENOTRETCRAZVEIIEo T
3. ERTREDLT, BELFTE- TR
4. ot

ABEERICETICEs Tz [FETEINOTRE
TRAIBZVWE I o T-] [ERTIREDLT, B
ERFTTHESTH2] TF0M] 2w 4 0DBREK
FEELTEREEZA, BEILEWRLELIZHERT
Holre 2DXIHIZ, BRFESTVIBFICTOWTD
BBILL-oTERYVPRON, HHRFEDNERZES
TWiZOEEEL P TABRKICLT] floTRE
EETTESTWRDIH LT, EMERERSARE
BEOREE-oTOEORHEU LY TABEZRIZET
) FRTLEHETHIE-o TV ) mEAEBS
Bo 9 LI-MESR, BHXKEFEOREZES T
100D b, 504 (385%) 2ABE&IIET
o TW-DIZ3 LT, 794 (608%) PABER
LT TWzEEIE LS THY) (BEMERD
I, MEIC14% (737%) L 54 (263%) THE
ERUEmTH o), —HOREI/NERIEFEEIS
WTHEFE-sTHETAZLICRTHA LS R EDERE

#F4 EEFESTHETZIEEHTIRL
(EHEET)

BiE EAE EMEE AKRE

EH »% EH % EH %

1. BCTED 21 145 3 111 6 92

2. BEbhily 48 331 11 407 26 400

3. hMYBFLY 96 662 13 481 36 554

4ETALLY 26179 2 T4 11 169

5. k<L 6 4.1 2 74 3 48
6. F D1 4 28 3 111 4 62

— 360 —



HHERICBITAIROMA LB - HFECBT 2 BEMEE ONE
—EHIRFEE - EFERELHHICLERAREIC L A0 —

W RkEE L D IAVTWAZ EERIEL TV A,

¥72, BEFoTCERETAZLE, BHTEDL)
BoTwin%, [BLT&2] [HEbhw] b
PoRTV] [IEFHhLwv] [ aw] [Zoft] o
6 OMDFIRK (EHEET) 2»oBIFRET A, X
AR LEEI BRERThoo LI, KHEIZL -
TELOBREHHLOD, £ OEVEREE S TE
E¥arz i Tbhhedw] [HEbRw] &Bo
TWEIEEBEL TV, IR5200HBMPLEE
WERCHTAEEZBELNCRATAZ L, BEIEMD
2oRTw] Ihd [HEbRW] 2% GBIRL, #
iR TRZEDLRZW] 0D Thhheidn] 2%
BT BERDH HZ D bh ol (BEbiwn]
Th»rhedn] OlEw, SHAETE BHE
66.7%, 400%, &1292%, 692%, FHMIHEK T,
B, 571%, 429%, ciE350%, 500%). X 51T,
COMRENPS, EEoTWRGFTLEVFORKRE,
LRBEENT, EEoTEETAI LI LT [H
FTHaALlw] FTEdhwn] tw)TEWNRZERELIRNT
WEAS, ERIAETIZ2%, BEFMERTIRIS%
ZENEmAEN G,

B, fB83EsTRHEL TV T, BRLE @My
Sbhhi-Z b sreRhzL s, R50L) %
Brhlh, &ENICELNLEZOHBER Do
720 MOERIZHSNTAKED [H5] OFHENET
& o 7288, SIS I BB Th A o 72 (1% (6) =865,
ns)o E72, WEHNABOZWEHREOCZEDH
%k, BEDN2ITHELTWEL /NI LEDLFIH
LTWwWi=Zlzar, Ebhi-CL0BEEZHAI-LZ
A, [®5] 2] TEXZTwRW] OJHEIZ, M2 E
TORENTIZI2ZA (176%), 28A, 28N, 7~ 3 LU
B o BES8A TIE, 14N (241%), 30A, 14AT, 7
3LNEDEDH Y, BEVETED o l2HETIIZIZ
FEThh ol (x(2) =412 ns.)o T ORI,
¥EELITHETHELAPELNAZ LBE R
BERBELBENWIEEERL TS,

HE - B - ROBEFEE MEFEL - 2840
B, AFES5 - 6EEDE, ZLT, BED, HERE
¥ - BEOBEFAMEBELFEBRER2RAERE, &

£5 HBEE->TGHELTLWTEPRE
AvrELIEZREL

Wi kY B  ARE . BAFE

EHM % EBEH % E¥H % E¥H %

1. H% 30 20.7 4 16.7 5 77 28 183
2. 75y 68 469 13 542 32 492 58 400
LEZTLVELY 47 324 7 292 28 43.1 59 40.7

BICEE L, E6HLFEIIRLI, (Mgl - 24
EOE, SERBETLAEL2?] L) EBICHT S
BUFEELBEAOELEOE AL, N3] 25EH
K2082%, BFISER510%, AKE600%, [z
DA K H364%, BMFRI84%, A KFI27%,
b b Ebwniiwn] MWEMAFES%, BFAERK
224%, AKZEI20%, [EATwiaW] PPEHKE
9.6%, BEFIERS2%, AKF153% Tho72e £ LT,
(%5 - 6EEDE EREIBETLER?] v
FEMICHT A ERE A LGSO EEDOEEE,
Ti3v ] 2WEER¥278%, EMFKM47%, AKE
673%, Tz ] PEHIKF502%, HFIER367%,
AKRZEILT%, TEBLED VARV MWEHKE
139%, BFIZE245%, AKF160%, [EX T
DUTHIRER1%, FPIEK41%, AKRF20%THo
770

EHIREAEDGEIE, MEL - 2EEQOEHOFE
PEEE o EELELENR2%T, MES - 64F
EOEOERNEESE o7 LEE LI EH278% & 13
FEET, Tz 75364% 2 5502% (2L T
WHIEdL, HERLEENBEThoEVIER
BT AEENLECHEY Do TV AEDEAIE3
SBTEDL LRV, EHIIBTAEENREDHEE
FLOENEEEILDLIZONTEL, B5ENEL
TWABZENbh DB, 7, BEMERAEDEEITIE,
NEL - 2EEQEOTFENBEL o LEELE
A51.0% T, AES - 6 EEOEOEHFBEL o
LEELTERMTI% LBAL, [z ] 25184% 7
53BTRICEMLTWE I LRL, BEEIIRBIID
NTERCBITA2EENZHCHMEE2 b o TVEHED
HED3EBIIBIL, BENLECHESE L OHD
AW IEEITHIMLTWAE I Edbh b, FhicH
LT, AKRZEOBAICIE, A#E1 - 284£0EDE
EHRBES o7 L EEL2EN600% T, HES5 -6
EEQHDERIBEE o7 L HEL72E)673% &
HIML, 6HBOENHERLEIIBETHo LW
SEHICBIAEENLEOHESE o TWAHIEN
bk,

IDEHT, MEL - 2EEOEDEIE L /NES -
6EEDEDERIIHTAHBE - FEEOE/LD /S
F—iF, BEIZIVPRYVELR TS, O E
i, MEROBZEECBIAEETIIHKLEECET
BHENE L DBAFEED LD LT, FEEPH
FEIBVTIE, FOMCEY, BLilE HEBG
BT A AR T, KL EEICETAR
BOEEKECEDLEGINEL DLV T L LR
LTWaOTRRWRLEN SIS, AKSE, EHK

— 361 —

29



30
MAER—ER - ML IE#

®6 /NFE1 - 2FLEOR [HEREER] KHTIEE

i EEL N EEE AXE

B i B ik Bk ik
BIRE BH % EH % EH % EH % EH % E¥ %

1 17 425 42 249 13 765 12 375 24 667 66 579
2 11 275 65 385 2 118 7 219 1 28 18 158
3 11 275 43 254 2 118 9 28.1 5 139 13 114
4 1 25 19112 0 _00 4 125 6 167 17 148

A5 40 169 17 32 36 114

GE) BIRE 1. 3w, 2. wni, 3, b2 dviniy, 4. BXTwiwy

K7 /NE5 - 6ELOE ERISE] CHTERE
g EHRE EEtER AKE
B ik B oS Sk ik
BEIRAE B % EH % EH % EH % EH % EBEH %
1 12 300 46 272 5 294 12 375 29 806 72 632
2 19 475 86 509 7 412 11 344 1 28 21 184
3 8200 21124 5294 7219 4 111 20 175
4 1 25 1695 0 00 2 63 2 56 1 09
&5 40 169 17 32 36 114

() BRE 1. v, 2. Wi, 3. EE6Ednihwy, 4. EEATwin

®8 T [BEPHRERBE] CHTIEE

®iE ERAE Edulea AXE
B itk B i Btk ik
IR EH % EH % EFEH % EH % EH % EH %
1 3 75 29 172 2 118 8 250 14 389 22 193
2 26650 98 580 13 765 19 594 15 417 54 474
3 11 275 42 249 2 11.8 5 15.6 7 194 38 333.
&5 40 169 17 32 36

114

(E) BRE 1. &Y, 2. wnx, 3. ¥bordwikwn

RO B [HHTHREFE] CHTIEE

g HHXRE sy AX%
# B = Bk =i EtE i
BIREEEH % EH % E¥ % BH % EH % E¥ %
1 2 50 37 219 0 00 11 344 19 528 45 395
2 28 700 90 533 12 706 19 594 6 167 32 2841
3 10 250 42 2438 5 204 2 63 11 306  37.325
&E 40 169 17 32 36 114

GF) BIRE 1. v, 2. wng, 3. Fbhedwniitn

%, BEMERTEELT MEL - 2HEEOHEDEE

[EbEbedvzRvn] 13203% 9 5159%~E 8L L

EAES - 6FEOEDEBIINTHIBESIEEDE
ERTAHRBE, [Rw] CHELZZFOHAAR
426% A 5431%~, vz ] 13255% 2 5355%,

TW3, 2O EDLEFEMICIE, MMEREZEEDS
BREEEOEBIREL s L BoTwazos4
34 EBTERET, FRETHoLLBoTwEE

— 362 —



FIERCBIT2EONBLES - BB EHEHEL OME
—HAREL - BRERETHRICLEMEREIC L 2RE—

DEEPMEZEDOTE D b BEFEOEKIIHITTIOR
A4 MEMLT, H3IACLAOESEEZEOEKIT
ABETHoEBR-TVAE LW EENEMV L
2oTL 5o

Z 9 L7-EmE, AREL INSECERoLAFRE
7 % 7%, 19954 @ TIMSS (The Third International
Mathematics and Science Study) ZBWTHE (b
FETIRER »FE& (XKFE] & [FE] ofsh
EBRIAFRAFEDEEVEI% TH o, L)
BRETIEF-HTLEDIDTH L (BLHFEEMERN,
2001)s L7z4o T, XWETIE, 29 LAEHKIH
TAHREFREOEENRERZT TR, ZOHO
EEEI L o TMNEREBEFEOFE L BREOERKIC
W ABERBEOEONY — VITIIHESER S
NBHEBD ZEPHELNI R o EVE B,

wiz, THRAE, BEEPHEFEBETTNI?] Lwn)
BT aESEOEHE, [Ew] FEHXE
153%, BEF%E204%, AKFE240%, [z 28
FTEIKAE503%, BFI%ER653%, AKE460%, [ &
Lo Ebwahw] PEHREBL%, BEPIER
143%, AKFE00%THol. #LT, [BE, EHH
PHERFETTI?L VI EBIZETARESED
A, T 2WEHASI87%, BMEK224%,
AKREL2T7%, [ X PEHRES65%, EFFER
633%, AKF253%, [EbbEdviiwv] 2EH
KEF249%, BFIER143%, AKREI20%TH o7
DEDXSiz, BEDERPHEOEENEELTF
XV, BBICLYPLRVELZoTWS (3
DOERDEBZEDEVCEREL/ZE IS, 4D00EMH
LLEETHo7JEIZ x2 (6) =5333,p < 01, x* (6)
=72.83,p < 01, x* (4)=1092, p < 05, x* (4) =4557,
p < 0o ARZFEDRAR, BE BHPEFIIE
BERELEE LEOEEH240%THE DI LT,
FWERLEELAZFOEASIENEREL LA T
L27%Thb. tF FHRAELEOHEIT BE &
BPRFRBEF LS L-ZEOHEH13%TH S
DITHLT, WEZLBELZZBORGIENELL
LHEZEETIST%H S, 61, EMEREOCEA
i3, BE, ERSPEEEEELLESLBEOEED
204% THEDIZHLT, HEELEEL-EOEHE
BENELLLELBED24%TH 5o

ZOEZOFERICIE, BT [8%F] otbzH
PREIZL-oTERZ>TWAILPFELRIZLTW
BOTR VP EENSNE, LEROEEK - #FE0E
ENEEOREZ, PIBAREEI TUNERBSEL
BELTFOELERTALE, BELEELEZD
41, AKFEITO7.3% D H240%~, EHKFEE

13278% % 5153%~, BEPIEMAEIIAT% A 5204%
NEFETLTWS, WFRBETLTWAREVRI HT
BHEBLTVEA, ARZEDEAICEIZFOETHIE
Lvie ZOZEDLD, [HE] ELTEDLD
EEAZA=—TVLTVEPHRELZ->TVEDTE 2D
LtEZbNA,
BHIIEZICELCER AR TB L, ¥H - 1L
(2006) TiX, /IES5 - 6EEDELRLTRRENE
BOBEARBRIIBLT, EEFALN, WTFhol
RIZBWThH, BREOHFIRBELBEOEATEr o7
ZHCH L TR T, SRS, EMERE HIZ,
MED - 2EEOEHOFEORBRELSBETCHEERLEE
ZEMNA LN (GEEIRE, BMEEOIEI ° (3) =
727, p < 10, x* (3) =737, p < 10), BEOEHSHK
FOHEBCTHEENEE TH o7z (FEIARZ, EM
EROMER, x* (2) =655, p < 05, x% (2)=1003, p <
01)o BIEEDIF E BT, EHIRSE, MR E B IT,
THOFPFE REOEEIEL, BEOBENEBH
RIERIIFEITHEL B o Tz,
BROFBALHESOBETBRELOEE %2 7R
LTW/-RsEl L, BHE - B3 - B ORERBELS
CRHF BV OBEEZRE L. 0B, B4 TH
EDERFERY, LALBEOABNIZOT,
HEBEEOBPE EBREZOLRDO A E FHOMNEI
L7ze 72, H1DOEHARZOTEOWILDHB X
S, [NERAZMET] & [A3ET) 256 [
BET) BEERLZVOT, [MERAZENE T
R IALET] L&l [h3romikETl 31
DOATT)—=IZLTHMEfTolz A DX H12L T,
MENE, BRLERSIEEZTAHICEE [FoTw
] B [AN1ET) B (23Tl E [A3p
LERECT] B [HED] o TwaBITHT, B
AICETE - B - BFOBELAREL L ITF S
R AEIEEEEL, RIONTRLA. T72, Asn
H RLERSEEZTHIRCEIEoTwid [E
ATwhv] BOBRLBSEDZDIIR L7
ML - 2HEEOE FHERIBETLD? ]
EVWHEMIINTARREZRCAZ L, GHAELYE
OB N3] oFE4E T(AZEH»S) A1 Tl
B (276%) L [/h2F Tl B (286%) ZIZIZALT,
A3 ERET] BTEIRD (115%), #ht
R, [vwez] ol [(AEmH»s) M1 E
Tl 5 (345%) 226 [AN3romRET)E B77%)
KT TESoTEY, &Mk, B2MELT
WHHPRVEERY, SHESTBELREISVI L
Dbk 7 [Eo TRV IBIIFENEETHo
TEDOEEPRDEL (471%), [BED | & 21.7%)

— 363 —

31



32

£10 IBOFFAFHBICHEHE - B - HEORETHEE

AR - I B2

=N

L HVICH ERODEREEE

WOCHWNETIEZEE T ELLEN?

FoTLEL IMET IN2ET PI-B BED B2 THL
B % EH %  EH %  EM % EH %  EH %
INET-2EE DL, STEFBETLEN?
1. (E0 8 47.1 8 276 8 286 3 115 5 21.7 9 348
2. LMANE 3 176 10 345 14 500 15 577 13 565 10 385
3. EbprEAGLY 8 353 11379 6214 8.308 ... 5.217 _....7..288
4. BZTLVEL 1 3 2 5 0 7
INEB-GEEQE, EHEHBETLEN?
INEN 9 56.3 9 300 9 300 3 115 4 174 11 407
2. LA 5 313 14 46.7 18 600 21 808 17 739 11 407
3. EBLLEBVAMRLY 2 125 7233 3.100 . 2. 11...... 287 _...5_.183
4. BATLVEN 2 2 0 5 0 6
B, EHORBEBETTA?
1. &Ly - 5 278 5 158 6 200 2 65 2 87 8 24.2
2. L\ 6 333 19 594 17 567 19 613 19 826 18 545
3. E¥BLEELVRAELY T 389 8 250 7 233 10 323 2 87 7 212
T, B0 (IIFETTA?
TEI 7 389 8 250 6 200 3 97 2 87 10 303
2. LMNE 6 333 16 500 16 533 20 645 16 69.6 16 485
3. EBLEENEAL 5 278 8 250 8 26.7 8 258 5 217 7212

(F) MEEOHEOEEFEDO %L, BOMBOLEIBVWTHEOAELL KA TV COEMITLZA

BEFIWAHESBLLTREREL,

W T(AZERAS) ML ET) B (276%) & [/Ah2
) B (286%) LW ALEVEETH-
[/NES - 6EEDE, BERIBETLE2?] L
WO BRI ARRED, MEEL - 2EEDOEHER
BoEmERLTSEY) [HE EESBFRBETY
7] & [BE BEPBEFIFETT2?) ICHL
T, &z [dv] oHEePELZoTw530
O, THEoTwiw] BEF—%F5<{, M1 FT] B
[h2FC)] [M3~BRET] BL [BED] O
IR o TV E WA ERIEF—E L T,
SMICEEL BHOBF TR X )2, RBITHR
TORENETH o L ARZOLHOFZEITE, BE
DEH - BFEOBREARERLTEHVICHLTIE,
FoTWRVERPHEDLE-> TVAEDOHED, H-T
WRBICHART, BELRERLITFELEOEEME, -
Too BELHET B L, AKZOLZWOEAIE, B
EOEHRBFORBERBERLHFEHVIIBLT, &
 [MEoTwiwy] Bo Nidw] oflédr, £heh
71% £214% T, MEL1 - 2EEOEOHENBER
BEICHTS 3] OEE&THE909%%, MES -
6 EEDEDEHOBERFEIHTS [Tw] 0F
ETHHTIABITHNTHR L Tz, —F, EHK
Z2OREDEEE, 8E [HoTwiwv] Bo [dwv]
DEAEFNFN2T8% L389% T, AKZEOLKMEIE
EERBLTBEST, [iv! ot otoiEslt
BLTRbEP 2

DRI, AREOLEEEHREOLEE T,

BOEIRTVLIEHPHENRERL I EERBLT
WHEEZONB DL REME SN T8
WBINEEDRBRIZEZ LD EOFEEDL A-TUT
B5THAHD, THE] REBEFHROBEERPK
ETEDE) ZABERZALEPICE > TAX-=VT 3
DBOWEEYIBNOTHD, ARETE TN EZHER
THILETERVA, RETIVHENLEFEF
CENZEBT L2012, BRI 2858
BEZOFEVTRIABERTHTHY, FORENZER
PINERIEZEITB VT2 o TRPFELEMBL
BholZ b EVEERPD LREV,
AHFETIE, FERICVWOITRENETA I LY
S LI L TRAETHELRABOBRTH oo £
7o, BERFBALTOHEARVEE CHECERD
BELZEOEHEVECE VI MRALHERTE ! L
L2255, o TuinEORIE o THABITH~R
T, BE, BHPRENBELERIFE 2BEOEHEN
v, LS ZEICEALTE, £ ERFOERETH-
720

BECBIT TSR, PHEIBVTE,
BYFIy—BECRSTIVRELZEETEZ TR
W EPFBELAICENT S (EVRERERER
2004)s THIIHKFICBITLIHCHSLEENY 75
J—BEEOEEIIDOVWTRRIZDDTH L, &%
X, TOEICEELT, SHIHRENFEEAL, &
BB AEOANFALEHR BFERNTLOBEELR
BHLTWL LEXED 5o

— 364 —



BHEIEIZ B0 B I ORI & B8 - BB B BEHE L OME
— MR - I R R L7 R & B MR —

(51 Al

Alibali, M. A,, & DiRusso, A. A. (1999). The function
of gesture in learning to count: more than keeping
track. Cognitive Development, 14, 37-56.

Bergeron, J. C, & Herscovics, N. (1990). Psychological
Aspects of Learning Early Arithmetic. In Nesher,
P. and Kilpatrick, J. (Eds), Mathematics and Cogni-
tion: A Research Synthesis by the International
Group for the Psychology of Mathematics Educa-
tion. Cambridge University Press. pp.31-52.

Dowker, A. (2005). Individual differences in arithme-
tic: Implications for psychology, neuroscience and
education. Hove, New York: Psychology Press.

Fayol, M., Barrouillet, P., & Marinthe, C. (1998).
Predicting arithmetical achievement from neuro-
psychological performance: A longitudinal study.
Cognition, 68, B63-B70.

Fuson, K. C. (1982). An analysis of the counting-on
solution procedure in addition. In T. P. Carpenter, J.
M. Moser, & T.A.Romberg (Eds.), Addition and
subtraction: A cognitive perspective. Hillsdale, NJ:

Erlbaum. pp.67-82.

EVEFBORIZER . (2001) . BE&%F - BREFO
ERR e - 8 3 EEREY - BRYFREOE 2K
EREHEE-. ExHwwn,

EVHFBOREMZAT. (2004). £&2-00ME L

Bt 2 —OECD £ OFBIZEEHE (PISA) 2003

FREEBBERRESE-. Trodw. plss

FIFE. (2002). %R - BEICBITA2EEZOEE
ERBEE.

Siegler, R. S., & Shrager, J. (1984). Strategy choice in
addition and subtraction: How do children know
what to do? In C. Sophian (Ed.), Origins of cognitive
skills. Hillsdale, NJ: Erlbaum. pp.229-293.

A E—ER - ILE%T. (2003). EFERIZBITLEO
FELENIIHT2IEE -HWMEEOLTREAE
WX AEEEHRBICETAES - WMELFREX
FERALE, 36, 63-75.

A E—ER - IUBBTF. (2005). SRORLEICEIT
HEDOFE DELEFFERER, 27, 89-98.

AT E—ER - ILBHT. (2006). FHERICBIFAIED
FEEEN - BFEHEOBEE YEHEWEE
R, 28, 41-49.

— 366 —

33



34



MERFHE X CFTEEREMTICE F285 20065

EEFALCHET S FLEDICHTHHMOEET
—HENDA V5 Ea— ERRHBEOERND —

W #wF

FRERFEEE XL

A E—ER"
[LERFRFREBFENFH

AR TR, EHHEORBIBY BEHE (BEFIALCGHAET 20 L) oMM LH
BRI O A B, BERO/NEREM LI A v sta—% D, 6 &I
ZUONERERES (FE2) EiELk. REORYRECE, BOMBICET3TES
~ADIEITOVWTIRBE VN SN TVAEVY, ERICEEEFALTO A TELAZL
TEBHL DI o, T, BELERZHAZKROKBOFALTOBEIC>VTE, Ih
T bBEMBLS - 1o, FELS L bBABRNS DN, INFERD 1EED D JE
EETORICERELEVTHETEX AL K> TRLVEBRSHEIN 6 ZF 5£50,
FOEHELT, FALATESRXIKBARBRICEDEILELVIERS, Bl
MHOF-TOBELFEDRE— FAEL M3 L VI ERSS SN, LT, ThEND
HEEORIEICHT 21EE AT TV A I ML hITE . 58, J0E L OHEM
EXRICL TR LESOHAT Lz OEAZFHAICRE S L L biT, HAMPEONBEER
B ED LS ITEATVEONE, HEAOKHRE OBELEKLHMROMOT o2
EVWHSEEP LS LTV SENE B,

F—J—F

BEELBEY
INERICABRIOFE b eBiE, TR &0
2T, AT (7 —<IVIT) b > TV,
[O&ED, &ifzD, HoD] EHABIERITES
L, TBRA LBREN2AVE] EWVWS L5
EESAERICE-TL 3, i@ MoE1o%
GhEBEL2D] EVWILIE TET] EVIES
ZHEEEOTTEATVS,

INERIT AT BRI, DFE0EREVIERT

T4 —2NIEKEHIONTVWEL TS, FE& -

20064 1 A 23 =&

t Instruction to Children Who use of Fingers During
Calculations: The results obtained from teachers'
interview and an exploratory questionnaire.

*Yuko Yamana, Faculty of Education and Human
Studies, Akita University

**Shinichiro SuciMURA, Graduate School of Education,
Hiroshima University

5285 20064

HHEEOSORE, BARE SIS, BE%

feb3A v 7 s —RNVEEHOBEBERT->TWVS
(Baroody, 1993; Fuily » f&BE, 1997). 4 v 7 x —
2 VIEBEERIIRE > T, EERRHTH 7D
TAEDT, FELM -2 TVAEEDI VT +—=
WIS %, EDOXIICT7 + —<IVIRERIT DR
TWL O, BEREELNL >TVWS (Bruer,
1993/1997).

L5 TCORLEDA V7 x —<NVIEHEEEDLN
BEBOWETIE, FIHOEETREEE > TH%E
HiET 3 LRENTEY, TOBOEORAR,
SEoBRBOMEM® SR L ST Wi (Fuson,
1992 ; ZE1l1, 2002 ; Siegler & Shrager, 1984). L
L, HoRERRICELEBNICFIET I E®
HRL TV, FEOERRENSIEOFHE
WOV TERIASNICK > TV D - 7z, Siegler &
Robinson (1982), #Z#% « Li% (2005) TidEHER
O ERFEENTTF LSOO EEFHNHER, B

145

35



36

BRI A (ES T EE2FBRLACETHERE TR
motehs, FERTH LHFELOKONEVWELE
BTx32&, EZTORBRCIEENHETATFE G
WA EMBSITIE > TV 3B,

INER 1 EEOR LEAFKBICEL TR, FFH
(1992, 1993) MEEMHICHIT LTV B, i, 3TE

2330, By (A VF) 2HVS, ETHX
%, BETHET S, OENPTHESETILIICH
FaEL, FEobREDLINBRETCELE.
TH0hHLTVwS, zomT, EfYEE-T
FEALORBEARRT 2 FLELP, BEMALT
BRT A FEOORMEFMICEEL, S5IEE
LTV ZENEETHSEBRTWVS,

TokHic, BEANZEEREANGESR» S RE
BrehdTtEoL ) KEEINTVWOLZERL
T aCEid, BEEELEELE - TV AYINE
HIcBIAH Y F 2 s PEEHEOHREICELTS
REBTRBEEZBEELOND,

TRERIC, PHEECEER CHE LA S » 0
DIEEE[T->TVBDEA I, TI/NER, R
ERETOERBII>VWTRED X S EIEENITON
TWBEDIEA D IP.

BEEOYHEHEEMR CUfE, 199 T, &
FRBEEE ohdb D IcBET 2688 [RE] OFT,
WEMSE TBERERERLY, X0, -
0T AT, YOWEPKE, XFREKHTS
BEsEMcTA] bRV EEINTED, H
FHEEORTHII DT TV bDEINTWVS, Hi
B (2002, 2006) »sfEWT A L5, [FE] =H
B LEWBAT L BEEEOHT, REDKED
¥x (abe] 2, ROFTHRICET 2RESE
BTTEDE, AV 7+r—<NRETTFESLD
BEICELTWAS,

ZRIH LT, NERTOHMBPHEEETH,
HERBOEOFIFIC D VWTETO X 5 BsEOREE
BHELNS,

WEMAEZ B EILL - T, REUHV D25
ZAEEEIES, VbW [HAER] EFEN
BEEfLICIE, HEREICbIEOFEIET 258 %
Aot LhL—AT, BEEMNTH B,
fed(d-CHETHE, EEFALRIZEVIE
BiEbRE LTV, k& A, 1936FICRRERE
AR, LHRS N TV AHBE TR, FEOFIH
O WVWTR T L H e~ TWw3 (FEfkDICES

146

1941 IC K EEGR AP RS TV S [
2, R vZHETA] KbAO5N5).

B3, EROEYICOWVT, BMABIEILE-T
Fh¥s. shpsEECEIBRICBVWT, EYOR
HenayiERE Ly s, 2oAmE LT’ —ik
iENEZCHEVLONG, f1, FHERE, BRLLECAL
bhd. Tof, BIEDTERNTHZH, bF0IE
FThBUEHIC, INEENS I LOREgETY, BE
KEAHTERBEND S, (T LFhicd L, &K
SOREEE, EBOEMICOVWTAKEOBS2ERLE
L, REFES LT, FE - 5IEPRFENCEERITE
HELIKELLDBEIRHLY., ThRELLDSF
BELT, £ -HER BRUELOFERNEET AL
EEEBLT, BLTNRETHE. (0.2
FnLig, BBRoHRETIE, 19TIHFECRETEN

FoEERREE E REANE, 5o URIITAFIRETSN
e RKEBARED | FEOHBECRERP F v b

LEbiz, BIXAHoRRMEHs TV ((f
H&R). LhrLlzhllgofiEcl, EfYe

LTofEoidBRERONT, THASR] W05 &LD
b [—of—iGl o & » THEEET 3 2 L%k
LNTWVWS,

eBEDHEECOROERICEL TR, BOF
AARRETBUEP, ZNEMABELT LVWELEE
DIFFLREY, BEFRT SQRBBAEEL,D
BTV VIO T, FIBLEVWARLWVE
WH kAT, BARIENAOND.

FiE (1970) &, By LEU T TRHEDO L
paZZIEBEEIT, BAYIELTEEFAELT
b, EBRXTBY, o, TMFEHVT
IBOEERE - Z0 SR TH LV BTN S,
7o (1983) 3 1 EHE0EREE LT, R¥EOTF
CEPEEFH-TWAT EICERL, BEYIELT
DIEDOFHEEREL TV,

ZETRFRFLTVRVD, e S LT
ICBMATL BETRERRPCEBLVWEWVIILES,
HoHWVIE, BAHMNOLLEORLEILRSTITNEE
HTHBEVIUEGH 5.

sl (1981) 13, HONEICREL LTENMAT
THWFELIIEAFESDTH > T, FIHOERRI,
HEHTH AIEEEI T ERBBEEREPLELLL
P, BOKESICHOBR L2 LA EwE, B
3, BEE LT M BT 3 TCO/BFERT
BB EEBRTVS, FRRENB/NEREH

MERFEBE XN F R E TR LE



HEMFE (1987) &, B0 LD ORWVIHEITE,
AFEHLT, EFESCLILE->TEAZKD S
CEDNTERY, B0 ENDDHBHEICIE, @F
DIENEDHLE-T, FEOPFRI &L B
LEBLTVAS,

Fhicst LT, fBEFIAT A C &icHiisigE
sE 5. FIAE, ME (1988) ©4&H (2000)
2, BELEOZEAZHEEL TSI E2HELTEHD,
HENEATS, ZAZHEILELENTOVIROF,
LED EHERES LR, BHAEELS—FbiK
FHTOWIRWEERL &R~ TWa, [EE (1988) i,
A FIELTHET 3 &R, WoTHFIETES
FEABKWLT, WOETHIBEFSEF LD
PTVEIEHEL TV 5.

ID&HiL, BLEZFE LB ADIEOF
HicBAL T, #HARBIBENRALNED, EE, B
BOHEIEDL I ICIEELTVWEDOREAE S0, &
TR EOERECIIETERICEEEF AT 2 &ico
VT, &L{ANonTVWEWY, EBAFET2FE
SRATE D DB B /2D THAS D, EHIT
WREATO2EBD VT, HiftbizED LS
KEZTOWBDIES D,

Z I TAWETIE, 1EEICKT 2HETOEE
DVWTOFENLBF— 72 INET B L Ebic, HET
PHREENOHERIEZENT 2BORSZH L1
T35,

WE1TRE, MERIFEEDS S, ENCHVOD
FEOPBRLEEZFETILEITELZFBLTVES
D, EFHALTVWAFEDITHLTEDLS
BEETT-> TV 3 OLEAETHEIcSh, HEFO
BEELEDIC, TOERKLHEZESLEES. BE
2T, 10FED BRIV T W AER I L TE
MHEEELZITVY, EBICEDOL S FEbHLT
FBELTVWEO02ERNICHRNY 3.

B %1

=
1 EEOHEESMICH LT, vy Ea—FFERKL,
EZFEHLTVWBFELOBFEE L& biT, 1E
EMETECLIEALT, HEOHMIEOL ST
BEL, CDLINEEATVEONEEET S,

F &
XNRE AL A/NER 1 EA0EFEL2EZ (K
JeE, SHeAE) AWZic Ui, Ksedkid 1254,

%285 20064

SHeAIF 24242 0EETH - /2. K 5 I1319964F
I 1 FEAEEZRFNCHEE, T O%20014E, 20024F &5
T 1 EAZEEL TV, SHAid, 199441 1
FEEZEEL, FOKIN0MENS 4R, 1 ELS
BELTVE.

EMAZR LTOT7HII2\WT 240HEICA v
Y2 —%T->7z,
1. 1%4E7T, BLEXZEET LS, B8EESTF
ESBNBENE D P,

CEDEHIRIEEAET BN, TRIEEEL.

b LMD EEYEED &I BEZNTHIES,
Z N7 (E S RS 3T D,

EDWHAE THREME - LETEEZED 2 O,
FIEEDOEFICFIEZELECL TV S0,
fFE DT & EH DR EBEEN b 5 .
BOFBICODVWTEHM S DHEKIIDED. b5
EThEEDEIHL D,
FirE 200256 B29BIC 22 S IT LTE
MeL7:, EE2ZOERIIH L TEEERD B LW
SR TLEZOEHKE L TEES N, TRIEIES
DOVWTNLDPMEICE U TELTIT - 7. FhEEE
X, W1EETH - 7.
BREER

ELEDEEOBDORKET, BE2EITLESI
140 T25%H16%, 2HHTIHUZFIEZTH B &L
HEEREIE L7, EBRICESE S H20028FE 7 BIci®3E
BEICT 7oL &, FPEROFEHELTELELE
Bl EBEOMEAT- TWRETIE, 143254
9%, 28323 H21% (205%, BAERHT?
FLEEMNEE) OFEGMIEEFEHLTCRELERT-
TWiz, i LBREBICEEICT-2Bicd, BU
FEODEEERL TV,
EEAFE-TVERFEBIIHLTEDL S IiEELE
TELEVWHIER W LT, SEEZBENIC, &
DEVEEHI TS s/, 9, @FE%E [F
SAbA (V-0 22Bikkss, FA%E/—
L Lck g, 2R FIMELSIEI 11, 2, 3]
EBELIETVWL D, oL LAFEHATH
fz. SHEER A LEVTE-TWE LY, Ex
BEoTTHTERABIVL, FHIBAE->TIRL
JHEVWEVW-Th, RFIZIEEAEDFELHES
DT, BRIICEOEWSE2EE T2 | LEELL.
CDESBIEEOHF I, HBEEDEEEZILL
F o oKW ETHY, SEENEICE

.C}Ds.\’)

A A

147

37



38

Z1-fe8ETH S, KEegER 1FEOBEIN IE
BThsh, LFEHOEREOIEEZIIZEALET,
oEEOER, FEBITIRLTEEERZLTBD, &
BREICIEBIc b D LicDld, SHkAEE 1EE
AEAT B L DI o7, 2002EHSTH 5.
SHkHER, TBEILUERETVWERSL, ELHHE
Es 0T, [LEENKELTOTEREEES.
E)EZBPNTHAONSED, E/BBVWETER
L1 BEDT, BTHEI LGBV, £/ 2P0
EpadF»IF » LThRoX{E3] W0 EIC,
BRUEXOX>TUWEERYEES KD FEEYE L
TOEEBBMCHET IR EEZRITVWE, £0
—HT, [fEOFEVWAOIEELZ TR, ELEDOE
AERBTETVWHEVLL I ICELU S]] LbBRTH
n, BfESE2Icid, TovrEEn, Gbdicb,
oL SEABREBBETHEEELZ TV,
e AR L EIE L TR, SAENERNIC
feE L TVWAY, BENIEECERITIE, BIE
oL BT EEBTFTVE, THED
BhRTEitE-T, BELEXTEEXDICED,
BB, BOBBIc o5, 2920/, 1
SORID & 5 HETEABF TV ERARFABRAT
WL OTIERORIAMNES ] BTV S,
ERICIEEFIE LEERITOBE, REEHNS
OFZEK LV, THIEEZFLELITVAILVE
B, FHoThbi\, EWHTLEAET A, £/
BERRIBICAHOP D EINTH LA THLOTTHE
T2, Brls€ELHITTE] LEEFHETS
TEMBNVWTETRBVEND T EBXTNI,
EH DN bHERICIEEFIET A FE B,
2EMNERBICONDIEL BN, FIEEOLED
By Exh OB B iR MES FOELS
LT, L L, #0b JHRIC] <7130,
HERENBICONEEFHETAFEBIRES, &
BTV, FEOFH S EHOBEDBIRICD
Wi, AohoBEFRsH S, 2EDIBEEIFE
DIEHLIEFETHIERIMNRONS LTV,
ExF AL CHET 3 FE bk d 3mRiE, &
FofsEEcRsEVRONBV. L LERKICEE
EFESFEGHVEES, SEEDLS ICHEDE
APFEHICESVWTEESTON S, ZOEER
RERINCE SRS N TV ED0d LIV,
£1%13, FEOFIHORKENTERZBFERICHERL
TWBEBHBIEAD.

148

B % 2
B 8

e 1 Cld 2ZDFEICHLTA VI Ea—%{To
FoAER, SSEAREATIA L HELZBRBICEE
LTWBkd, 20EEE L THBECEESICE
ENNTORWIBEELZTIEENHH P,
MofEoRA I 2RO ML -7z, HAEL2T
E, E 1 ORREABEA T, BEFETL LI
W 2EZBLTERVFICNT BIEER 1 EETO
BHICBITAEEOTRICESEBE, BRAIKLE
RS AT 1 THER &S - 1 HELIAMCER L,
BEHHB BT BETEOYUA LEBREH LI
T5EEDIT, SHROBEP, RFOHEELOTHE
DHDHFIDOVTHRET 3.

F &

XgE HELI0ETHMEICSM L A KETAR O/NE
B hEROHM 62 (1 & RFERLHERNT
Do fotcd, SEIOSHD O IFERA L.

BEREORNE ERRE, STERCBT 37807
&l icBid 3 To0BEMb ol s LTV,
AFETRTOOEHD S BLTO 522V THKR
L7z
1. BLESSEEEATIRICELES FLELHL

FIH, AFEECSVWETHSL, ERFE->TLD

CEWETHh FEFOEHEZBEX LIV,
2. 1TO%ESFONIEFILIE->TDd, £KEE

EoTWVBEAR, AriEE - EEShTIh.

CHNETIIEE - PEsNBRIED TEES

IEEW,

3. BLEDIIXEATARICIELES T L LEK
PHEFEORBEE ORI GRS H B EEVET
h, EezOEHEBEEIKIW.

4, INER1EAR, BELESPSIEEZHIONS
Brlc, FDXHBTITRESISNTVWETH, £,
BHEZFOEHSBITREINTVEDTL & 5,
TEBEFEFEMICHA TS,

5. bL, BlE®IzEoLzS T (&
HOBTT), BB I EPRERIKE-
ok, BELAVWER I ERETE0EL
725, BEMIcBEER LSV,

FEE 200547 AiciTbhic 3 BEOWHELD
MBECThhiz, T$REERERT¥ 0TS I
ST, FELEFORALDL, 2 FEPTVE
RIeEFICOVWTERT L] LVIABRTITON

KEAFHE R E BRI E



THELOF H OBRFOHERD & VITEAZRD .
B3 FIS0D ThH - 7o

HRIER
FELOEELER

FEORET I FAZEELTVIHENL 245
p, BFEICTFEEERBE LUK 1 EERS 54
H 7.

AIEECOVWETH S, BEE-TEHELTH X
W EVWHSBRICHLT, 1FEETLVWEERL
HEiE 1%, 2ELEET2E, 3FEEFT2E, L
SFTTHINVEEZ DI 1IZTH 1.

FOEHRELT, 1 FEFTIVWEEAE LA ME
EiZ, T1TEOB¥FIIE, TEAPINLORELNKLS
BLED, UPNBENI0LDKREVG ZELET
T5. 00T ELFDEEFSKRTTERLZEESL
BRI AELIEVTELTHR LV EBRNTV 3,

A%k QFEETTIL, EEE) & [/N3CH
WS RIFERICEERF-TVWTIE, AE— K8
VWOMRBWEERSDOT] LIEEFHETACLICL
T, HEoRE— FINEL KD, BREAICEE S
WTWIFR L RBEEEREERE L TWA, HEE
QEEETEIVEERE) & [TESERY, ¥EK
MD15& LT, MAERAZOIE->ThiEbREL
CES, [FoT0AS2bicirs T & LTER
T, EREDBOFEPTERINTVL EES] &
BTN D,

PYkbkoXxsic, 6026 147 1F1E, WoET
THEEF-THELTOLVEEZEL TV, f
DE5ZIE, FoTEXOVDRNERD 1 EEHMDS 3EF
EETEEZ TV, ZOEBRWE L TOL VY
Ea—llddokdll, FoTOVNIEREARLAT
X3LH5iB, LrL, Bcdd»ii-TW03
&, HEORE-FEEL L LW XS MERN
FTH o7,

s, TwoFTcThiV] EEELKLIELER,
[FELRTRICERNTRIEREORBRARE S
WO, EEAE, EXIRTLTH, BRREED
EWRTOEBICROBE>TONETVDOTIR, &R
TWTES ] &, HOBESHEDIWVWI B, 5D
FAZEMET2 &R, WICHENSTER{L-T
LESmEfiEEREL T,

Wi, BEMHPHRE L LFEEC > THIEEFE
BOMFE->TVWBERIL, EDL D BIEEDPHE LT
B, EOVHEMICE LT, 4 ZOHEEMSEZ L

%285 20064

7T+ 8

5 2

K1 MiEEml~sz [7+ 81 OHEDEE

Tz,

Y el HoHER (518 — FTRYERULEE]
TARIEIEL-T, BHICEADN TS LD I,
ExFIETACEBHCH B EBRTVR, M5
3 THEFE-TRIAEFEDLEVS, [T+ 8=]
DIEE, TOTFTKAZEE, ZTOTILHE2%2FE
BLTHEETZ (K1SR ] 05 X5 IcEER
BB LT, BEHECELN TV S XD BaHEP
ERAEMET 2B ERNTO .

Fh ASLER VN2 TEEE->TLBRFLEDIC
2, EEFs->fEExms Ao TEHTED, &
WS K ICEBERICIEL OB L TV KO EED,
FRiIcoVWTEEL XY LEFRNCIEEZ S - THE
ZEDLIEEEELIEETEEEZEL TV,

Tk BEEEZEEEFICEELEH I TV
Whs, EER D IKTRLRHEL T, TbhTw3h
BEThHb. EBRICEEFNBIT A2 FELHBVBEDOTH
B35, ZOFELIHLTEDOLIKEEEZLT
WS O, lAxDOHEORERIZ T TIREL, EED
A BBBEICRBIEA S,

AT, B 1hE (2003) &, HEEBEZOK
FREERCHLT, #82FE LB VWTAE
W EARIEEAZT CE i, THESVHEERICD
Wk EED XS BIEEEAT 20 LV EREHREE
AER L. TORR, BEEBRICFERLTOE
ETd, BB ESOIEELZ T TVIEVAD
FWehotz. £0O—FT, BOVBHEIC->Wiz&
%, BEE-TLEF LI L TAPIEEERT S
B, EVHIBRBIRLTE, [EEE2T 5] LEE
Lo REEZ4TY%, TLIEWV] 26%, [ 50
1% TH-71. LT, BETHIEACBHELD
RIS B L, BELLVESLRIFELOPDE
PERELEER LTV AEESRES ATV,

SEIDOHEOEER, X VEBNLETHABTEEAT
FVWB 00D, BERNLELHIRFEDOEE EH
PLTW, #EBEFELTVARFEGIIHT 2—%

149

39



40

W teEEAEEL VWO THNE, BEHEFOE
BroTFELANDIEELAEZ S22 VDRGL
N\, TOTEEEZLLET, BELBLTHL
TV A%, @A, BEF, EEE —BRmEw
3 4-DHOBEBERE LA TV AEN - 1
(2005) DEBMSBICIL B,

4> DHOREE A EZFTERICE T A TEORAIE
Aehid, DToL>EL o053, FRHEBRCH
WTWRWAFEEZ, b IEoBFBRICk-T2<( 5
N-EARBESTH AEANMCESWTEERE
AEEZTWA, RS LT, #HAEME, BEOXEE
I o TEREsNBEARICINA T, HiOEESH
BEHEEORICEL 2TEHMSTIHTETH D,
PMTENS D—EBIBEARNICTIT 2TV EEZDS
ha, soic, HEFOESE, HEEOFTDI I
=h—vaviEBLTERENWEETOE-TL
2. BEMICE, PR LIBT3 KEEE SEE
DA, BEELOERLILVEZD-7cDT 3
thcieBHENEAHEINS,

OO KEELTAHEE, BEAELTVWAED
i3, HERICB I AIEORIEICEET 2, o
n, HEMICEITAEOFEIEL T, HEEHE
IELA-ERPEFECHBEFLErPATVE LS
I —AREIAE, —RRSIEEETH B, SR ID—
BEARESY, Fhick oo 3 >0Eb i E
HEBDICL TV T EBNEENE, £/, 420D
HOWREAE2FESAIChTROILESICE, EE
&, BRE, BEERENE E EEEN TV AIEEEIO T
k& FNARESNZBREHSHITL TV HSE
WHBHIEHD.

EOR R L EHDOBIE
BLEDS B2 T 2BICEEED T & B

K ORE & ORI A BERRS B EE D, &

SERICKLT, 3EM [BERH2], 3K TEL
S5EBVARV] EEZTVWS, [HERBH3] &
EE LT, EERET 2 LT [REPL.
Dih-720, BABEVEEL-7cDTE] 5
Wid TEO 2 v 2570, BEZERMICEA 5T
EMTERV] EFOEHREBRITWS., —74,
rEbo by EEELCEME, [FET
ZAE—FIZEVD, HTFLLTERVERRSK
W] TEHCEFENLSOA S HE] L
EABRRTW S,

WE1TOA VI Ea—TbBRRNoN TV,

150

BEFHLTVWAFE S, BT hiarigoRHEN
BBOERBWFESIEXH LT, EHORBENLHED
LW, EE-TWA T EMELNTE.

INT X BIEED TR

INERRE WD NI TS TEB 5T 5 F&
BICH LT, HREDESITIEELTVWADIEA
5 .

1 FEAEEZHEELELEDRVEMER W/ SZD
55 4 LD [BENTBRIEEE] £21+501T
52 ETHBERNRTVES, £PBIILE, Ty
s EDERFEbOEE-T, REMIC, £LT
BIEABLTIEET S LEATVAS, [HRIUGE
BN LVWOT, BEYPEEFRYEES I ETH
PEBREERLW (YEE)] EVIB0WEEL O
Fiicd b ENREI NI,

BELTHWTERICER- T &

BLEDSA TS, BEFcBEL TEMIE -7z &
BHOETH, EVHEMICHLT, TEOKI X
R A DTz,

A%ER, BELEOXEEDOR, FVWE3 L,
FROWIEAER, GbETHER? EVHIEET, FLR
BESIDPLEDLELNREY, EVHIFEENBNET
EJICBWIEEERL TV,

YPIRER/NEREEEDOTFE DT, BEROXE
BERET, TOLIIEZLBZTFESIHLENZ.
->% 0, BEMEEZED SHRNLEE~NDBTO
LxlT, ¥ LTHELSOEBEIEA £ — Vi bik
FHETIS, IEb-oTLEL, HRANEERT
EZZonNBOVAlkEEbH 5, LorLzDI & &
DB L TWANEIPILE-T, BZLLIEED
HHEREDL > TL BDTIRBNIIES Db,

BXMBoF oNEn & 2RMHicE - T 3 HER
b, AR, [FIEEROITIPNBIEEXD
EADPKEL B ->THIERTOONE, REMDIF
SNHVFEENREL MEE)] P, [XEME
KBOWTRE DT EHET 20T, HTERE
ZAFOEVHELIKEVWTWVWS (I&FE)] &&
ZTWws XS, TRESL] 0L HHNLEE
AEALTHETHEVOR, EVIERHEEL TV A,

7 (DIEICEE LT E:, HFLOETTED
+ ({F5) TEMTERY, EFELTOROLDOD,
EATWVWBEDR, DhoIRY MEE)| End &
31z, GHEAPERNOHMEEZS T TV AHMLR
ST,

BEAFER X F B EEERELE



REHEE

APFETIE, BLEZITHIBROEDOFIHIc>WT,
ERICIEE T ZHESE DX S IR L TV 3D,
4 v g Ea— EERNTERMEL BV TR L.
BICIFEETELEERTOIE, E2E>FL @b
WFDBEEL, FEBLBEERTVWEE, E51LT
FeER(EI DD, EDLIE->TVBDH, &5 L
TEDLELSEBEOPRE, LN »E 2. &%
TORITHETIE, LEOBREREIE 2B
XT3, d50iE, BREMEEE L dEEyn
BEORMETEERETIH L, B, o
WMINTVAEY, HETIEELTOLAHEAEO L
HIEZTVBEONLEVOIHERDE L7, &5
IR OEBE T EROEOF A ICBd 2 5ok
FRONTBVA, 4 VI Ea—LEREE» SIS H
WK ofe kDI, TRIEREHMBIEEES L5
IELTw2bdTcdiwn, GLABRNICERLT
WAHEBE D WK,

HENC X > Tk, ThEIODRKE - o HEANE
BEL T CEENPEFRITRENTVRY, 4
bDAER, EEEFIEERED2bIFTHIL,
BHEEMOHFERRHRPTICEINTVE Vs TE L,

BEFHT AL, BRULEDP oy 75
DOEFEY & ZEIT ABECHEN D, Fohikco
WTdA vy Ea—DhoERNTERNES L.
ZOWEEE LTiE, fEieRobidicins s, &
BB A A - Vb2 RES S IBE RSB EDH
BHiFontc, FLRENLA A -O2(EET 2
DI, FiClFEDOERMTIEARY2ER L,
Bl TEHEERS B2 E V- I8 EAE L B oh
7o, LpL, 20X 5 RHEDN, FLihicd-TE
CETEREZEEL TV EDOME, BHMOREBED
HEBA WS bd 5.

EEFMALHECBELT, EANEEZ LR
MEZORRRIC>VWTREFHEOAICIhTVEL
TERZVH, FELDREOBEED S, HyE
HPoREBHFEOORENDS, B2 A LRIEET
®5. SEEEBEM~NOWESEFIE L THE 2
DFEEBEIT- 7o, TOPHELTIZ, BEEFICATE
TIT-WEEDOL ST, ERIEK T FVTL
B5FEDRLOEEABRTH LY, ZOEHkIZS
WTHRENBE» STHERIT - 72, #iT, YIREEH,
SREHC AT ToRZOBRELERLLY, Z4h
KOWTERZE L7120, 2 L TRHEMIEIT V3,

%285 20064

EBNBRONZFEDICHLTEEL LTV L T,
INEEICHT 2 RASEL Tz, IFRITA
LRIDBRE E L THREOF &b 1o b 0+ 18R
THIEILL ST, NEEDTECEE LIRS 2
&, WNEEPSATHULETHY, T 7118
DEENE, MAEBEEDUCLTOLEETH R EEZ
L5,

5 A3k

FRARER (h20%2) 1971 /NERLAZATS 1 &
RNEEXE

FARER (8192) 1974 BGET/INERLAZATS
1 KEARKE

Baroody, A. J 1993 Fostering the mathematical
learning of young children. In B.Spodel (Ed).
Handbook of research on the education of young
children. NY:Macnillan. Pp.151-175.

Tu—7—, J.T. MHEXTF - ZFEHE (BR) 1997
BREDPEDL B —BAOEE L HBEENF AR
E&— JLREEE Bruer, J. T 1993 School
for thought: a science of learning in the class-
room. MIT Press.)

BREIE 1983 14 - EERNOHEEEL L=
Bl HEzoRLE FEHRE - 2LUEE G
BEMFEREOBWIEEES 125 AR
Ehhsar

Fuson, K. C. 1992 Research on learning and
teaching addition and subtraction of whole
numbers. In G. Leinhardt, R. Patnam, & R. A.
Hattrup (Eds.) Analysis of arithmetic for
mathematics teaching. Hillsdale, NJ: Lawrence
Erlbaum Associates. Pp.53-187.

SEHEZA 1992 FE O LEREBIT S
COMPOSITE VN VOERICOWT HEKF
HEWF, 11, 105-114.

SEHZA 1993 FESDRLEXFSFY—ico
WT—#EEZHVKX S5 F Y- & COMPOSITE

Voob— IR EHEFEHTES 93, 1-8,
IEHEE— 1988 {EAZICIE U 2 EHBEEOSHE
LoEE Bk#EE R EHROEIUL - @
HMEIEE  BRIARIE ik &t
AH—= 2000 TEtBEOMEL%2EZ 2] HEHD
2 PERE RGNS

RILFOE 2002 40R - REI B 3 HEZOBE

151

4



42

ERBER
FLBE - EEE OB 1997 $ROA v T4 —<
B oWT  FELEEWE, 8, 98-110.

g 1936 BENEREME-FEHMAT
RETEFRERA ST

WEE 1941 AR/ R VEHME AREBEKR
E={an

NEE 1999 YHEHEEMEREGR 7L — NV

FHE 1988 9T LE FHEEE - HEE
(4R BIEFEENIC L 2 ENEZEHMEERE « /N

71 ERRREHRER T

WERAZE 2002 REEIHCBITA2HREOHEFE
—IHEEHET» D OXEEB L T REFEMHE,
40(2), 39-48.

MRS 2006 SR OHEIFEICHT 5 PHEER
o ELEE  REFEHOEARBEEICS &<
®Et FREOEFEWH, 17(1), 50-61.

LisfRE 1981 BEETFELLOEAL - HEIOEEZ
F1HE B

EEEE - AR (f19%) 1971 SATH 14
REIREE '

Siegler, R.S., & Robinson, M. 1982 The develop-
ment of numerical understandings. In H. W.
Reese & L. P. Lipsitt (Eds.), Advances in child
development and behavior (Vol.16). New York:
Academic Press.

Siegler, R.S., & Shrager, J. 1984 Strategy choice
in addition and subtraction: How do children
know what to do? In C. Sophian (Ed.), Origins
of cognitive skills. Hillsdale, NJ: Erlbaum. Pp.
229-293.

FrHR—ER « ILEZHBF 2003 EERICBIT B0
FIF & 2o T 2B - HBELEOLTFREE
ik AEELEEICETAES - MPFLFRE
XEHHCE 36, 63-75.

KRR —ER - ILZBT 2006 SHEOE LECBT
BIEORH FEHEVRER, 27, 89-98.

TR AREMA B/ NERESHEEWNRE 1987 Zh
T REA L VER - BA-EHR - KESU

EWATTY « ERHE—RE 2006 REA V7 7L VR
KB IHOBBE LERFRFEGEHEFFME

RHOE F=H S ARMMEEEREED, 54, 369-
378.

fIEZEE (R 1970 NFEREHRESHERE W
152

[ERE BT

Summary

This research which aims to find effects and
problems of using fingers for calculation in
arithmetic education consists of two studies, the
interviews with 2 elementary school teachers
(Study 1), and the exploratory questionnaire
survey of 6 teachers (Study 2). Recent teaching
guidelines do not refer to the guidance which is
provided for children on their using fingers for
calculation. However, this research demonstrates
many children practically use their fingers for
calculation. Additionally, concerning the guid-
ance on the controversial use of fingers for doing
addition, the research results represent argu-
ments about pros and cons. Particularly, 5 out of
6 teachers desire children to calculate without
using fingers sometime between first grade and
third grade in elementary school, but their
reasoning differs: some insist children accord-
ingly use fingers less as children learn how to
calculate without using fingers, and others insist
reliance on fingers retards calculation speed.
Moreover, it is found that respective teachers
give children different guidance on using fingers.
Further researches should be conducted, covering
more teachers, in order to study closely how
teachers teach addition and find out the reasons
why those teachers adopt their teaching methods,
while clarifying what developmental perspective
those teachers have for the use of fingers in
terms of formation of the concept of number and
the process between concretion and abstraction.

Key Words:Use of Fingers for 'Calculation,
Cognitive Development, Linkage be-
tween Kindergarten and Elementary
School Curriculum, Methods of
Teaching
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Summary
This research aims to reveal effects and
problems of using fingers for calculation in arithmetic
education. We conducted a survey of questionnaire
in which we asked 53 parents of preschoolers to
answer related questions. As s result, 37 parents of
them answered that they wanted their children refrain
from using fingers while calculating before they get
The reasons for that were that they
would prefer calculating on mind and that they were

second graders.

supposed to learn multiplication in the second grade.
Moreover, 26 parents responded that they would
interfere when their children still used fingers, to

make them practice repeated calculation drills.

These results resemble those in the previous research

(Yamana & Sugimura, 2006) which required teachers
to answer similar questions, or other related research
(Sugimura & Yamana, 2003) which collected data
from underground students in teacher training courses.
Further researches should be conducted, to reveal
what behaviors would be concretely observed, while
clarifying what developmental perspective many
people have for the use of fingers in terms of
formation of the concept of number and the process

between concretion and abstraction.

Key words : the use of fingers for calculation,
cognitive development, linkage between kindergarten
and elementary school curriculum, parents
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Young children's use of fingers in doing addition
Shinichiro Sugimura, Yuko Yamana

Recently, acquisition of basic count ability has become increasingly valued, but, in many cases,
the process is not sufficiently clarified. This study was intended to explore the process of
mastering informal mathematics from the viewpoints of situated learning, focusing on the use of
fingers during calculation. Questions of one-digit additions such as 2+1, and 3+6, were asked to
15 children aged 5, and their behaviors were observed until they answered. At that time, 3 kinds
of objects, cards with numbers, dotted cards as semi-concretion, and marbles as concretion, were
presented separately. Additionally, when the children explained how they calculated, their finger
movements were also observed. As the result, children used fingers voluntarily on 8% of tasks
when adding. Meanwhile, children kept their eyes on a presented object on 14%, which implies
that they used their eyes when adding. This tendéncy became noticeable when a dot card was
presented. As for the task for children to explain their calculation methods, children used their
fingers on 18% of tasks, and they used their eyes on 5%. These results indicate that preschool
children may use their fingers to give explanations to others, but hardly use their fingers as a tool
for cognitive processing. Those findings were discussed from an embodied cognition viewpoint.

Key Words : count ability, informal mathematics, cognitive development, embodied cognition
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FIROBEIIPETIZZ VA, BHROBEZEOE
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BV XIRET, ELEZELTVWAIL
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PLEEHL-BEACNTAEBEORE
(Siegler, 1986) & \»o7-FRAIBYZFHBBICMA
T, BERMBALTVWBILIZLY, BRHM,
KER EPSMPELN, BTHALVWEWVwET
BEVoRENLRELZERE L TWLLEDYD
57259,

INFTIEHEOMBICRE L CHERLTEL
A, AEFZETIE, ETER L FBEEI, BUANC
bREA G BEOEEVBERE SN, £ T4
3, SERTI VAT LAREET AL, Fh

63



64

ZEOBICEA LD, BEEEZITICRET
BOTIRERL, AL FEOEE 2ED TS
VERH DB, &6z, —R, AL LI 2HHED
BXThH, BEFEMELBTHROAEFTIIEYS
EHREI P, BOFF MO BENLRENE &1
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STWERR, FREEDICELTVWELE
Z ONABMANZEENET/LZHLAIILTY
SLERDLHIEALD

5| AXH

REHTF 1997 EHBECOHRTHREIAVS
BER GNREHFEHLE 92, 77-
85.

REWTF 2004 AFHORESD EER &
RAMT - RKEFBRE () L bra%E
ELEE I AVT TER, 82-83.

Baroody, A. J 1993 Fostering the mathematical
learning of young children. In B.Spodel (Ed).
Handbook of research on the education of
young children. NY : Macnillan, 151-175.

ThV—F—, I.T. BHEXTF - FEE &R
1997 BENIEDL L —BHMLEF EHEFE
BAFERERL E— JLREEE (Bruer,
J. T 1993 School for thought : A science of
learning in the classroom. MIT Press.)

BNEZ 2002 FHOERORELFEEE
MAET - Bk (B) RMBEELZTOX
B IANVY7rERE, 211-220.

Fuson, K. C. 1992 Research on learning and
teaching addition and subtraction of whole
numbers. In G. Leinhardt, R. Patnam, & R. A.
Hattrup (Eds.) Analysis of arithmetic for
mathematics teaching. Hillsdale, NI :

_98_

Lawrence Erlbaum Associates, 53-187.

FHEA 1992 FELEIDORLEILBITS
COMPOSITEL NIV DEFIZOWT K
BEHENR $£11%5, 105-114.

FHEA 1993 FELBOLLEANI TV
wownwT—HrHwiANTTF VL
COMPOSITEL )V — RILKEHTFE
ffsegesk 93, 1-8.

PBlEE 2001 FHOEBIIRAFTIFEC
HbH —HERE - WONEROEEER
— /NEEE

BEilzEs 2002
FEE

RLfA

BERE [BEdEtEl A
2002 R

BiE ILRBRER

FULEE - EBE OB 1997 HROA VT -
TVERIIOWT BELEENE 8,
98-110.

MEME 2002 RBEEHICBITIHEOHKE
2T -PRELHIOOXELBL T
HEEMF 40 (2), 39-48.

Y —%75—.R.S.1992 R CTHET HHEEDH
EOEREE - HEET R FLrio0lE=
HIEEE, 348-399. (Siegler, R. S. 1986
Children's Thinking. Englewood cliffs, NJ :
Prentice-Hall.)

Siegler, R.S., & Robinson, M. 1982 The
development of numerical understandings. In
H. W. Reese & L. P. Lipsitt (Eds.), Advances
in child development and behavior (Vol. 16).
New York: Academic Press.

Siegler, R. S., & Shrager, J. 1984 Strategy choice in
addition and subtraction : How do children
know what to do? In C. Sophian (Ed.), Origins
of cognitive skills. Hillsdale, NJ : Erlbaum,
229-293.

AFHE—ER - ILEHF . 2003 ETEERICBITS
BOFBLZNICKT 5HEE  —HEEE
DIFREEIZLHEELEEICETSE

R - BEICBITAEESRD
b=

&— MEZFRFELFHLE 36, 63-
75.



HRDEL HIZHITHEDOFIA (2)
~ BREORREIZS B BEOHE D5 -
BT

RERFERE LS
At —ER

JEBRFR R F TR

AT, BULEEITIRIC, BORBLZIRLEY EAMEIERTR LY LRVERD, BRREN Y
HOBE 2O L, B LEDHHR LIEOH BSOS BB S ILBEERH AN E I DERF L. 72 4
DEHRERGRIC, RUALRIRELEXN THERENASEHBELER Lz, TORE, HERCE
W, BRECL > THEROBERHDEBIEETIEMPIEDLL Z ERALNIR o, F, ZOK
D B EOBE R H BERICEERNE R BEREIONWTIE, EBHC LT, FEOBENES 2L b
RENT. BHRACRIT 2 HEOBIE D HIE, HELWORIUESH TH-ThH, FNE BN TETTHEL,
HEICRAT DR TIL, FEOBIEBRRSZ LA LMICRoT. IERITBOMEIL VS KT, BLE
(Z31T DIROFIAIGR L DN TOD, BT LHE) TIIRWVWZ LRRENZ. UL, BEOBEIME
BN EEREIC L > TH B2 T B2 L1E, b DEEOEE PEHERERHEDER IR TY
DEIBRBEERIZ L THBONEWN) ATEETHEEEXLNDTY, 5% E LITHRF L T HER
HBIESS.

F—U—F: SEROBORMA, T, JviEs, SR

M & BT, B, IR, b LOEFELIRTERRL,
XD, TRTOEE 1 FTORLTWEETH
NEZ AT, FEOELIE, [Tr—vMZ) 3. 52 BT, S o &5 b00¥r?
RLBEOHEDHEFZ¥ETS. L, $RTA FERTBE, 53 B, ik sors
B BRI ST EFE La< Th, FEb  DOEITEETHRRL, BRULEBODTETHZE
TebidA V74— MIBEOBMETo TS TEE, U TE4ABMTE BEERTY, T
(Baroody, 1993 ; Sl - 4BRE, 1997). ZD X%  BRECHELTHBMTHS.
A VT e VIRHRS, FREo TV, FEER ZiL 2002) 1, BREOHEEEHHTT 101,
HThoTYTHDT, FELR Lo THBEEED 547 ANnb 63 r AETOHR 22 £kt L
AVTH—IANBEEE, EDKIRTr—Nl: T DY —A] E1T, SORFEE LTOED
BRI ORITTOL 028, BEERBELR->TW  BIZEHHTL, RO42DF A FEERLTNE.
% (Bruer, 1993/1997 ; L4, 2004). 1 DFOFOEZEN L TEHZ TN HK (Over
leb 2iE, RUBADA V74— VREHLED  couting type : O #47), B THREZHIVEEZEN
NDFEOBRL LTEUTOL 52 b0 AL L) LTEHA T H#E (Covert counting type : C
%. Fuson (1992) %, RUEIZBIT OB 447, % 102252 L —RIZiE%
BEIBILT, 4 00BRBEEEL TS, B 18 0AF LT\ H# (Direct counting type : D
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A7), FMITTEIZE BT THRIZEL
Z T F# (Internal counting type : I %A ) T
Hb, FLT, 04 20OHEII 0 A4, C #
A7, D EAT, 1 A TOIRZFEEL T &K
ELTND.

Siegler & Shrager (1984), Siegler (1986/1992) I3,
4 B 5 mOSIRIZ, WOREFREX, 1 »
b5 ETOHRDOELE (5 10 LTIZi2d2L
B) EITO5BOTEESITLTND

imagine that you have a pile of oranges.

“1 want you to
Tl give you
more oranges to add to your pile; then you need to tell me
how many oranges you have altogether. Okay? You
have m oranges and 1 give you n to add to your pile.
How many do you have altogether? ” 2#URL, Btk
WCRD K S 7222 L BHFIMZ TS 5 “You can do
anything you want to help you get the right answer. If
you want to use your fingers or count aloud, that’s
fine.” k

Siegler HiXZNBDEBRT, BRFERIENE LE
ZITOBICEIRT 250 E LT, #BEH o TS
e, BEBRDTHFETTHASZ L, BT
FNERARNWTEZDZE, BENDEXEF[&
HUTEXBZLERWE L. £L T, RRENEE
UL 2D EEERRTIHEENE 2D L EH
BT LTz,

£, R 1 EADR LEFRIZBEL T, ¥
F (1992, 1993) PFEMIHFT LTS, i, &
BET2E, Bl (AUX) 2AVS, ETH
%%, BHTHET?, OLhhTRETHES
BRL, FEBRLREDL D RBRETR LES
TODHHF LTS, ZOHRT, BEMEHEST
1EEAEDORIBEEBRTDFLEHR, BERBLT
AT DFELORMEFMTERL, SbHiciEE
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L2045 2 L BIECERETT, #BREED
BOD, BEOBE OFEL S OWTREL
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|
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BHIMBABEOLITHITY, FHERAZELA 8% L TTH
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BEFToTCNBDEA S I, FT/NER, BT
BETOIREIZOVWTIZ ED L ) g ERf T T
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BEBEOFTHIZDT T D LINTVS. £
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T, REOKEZEORE T§hb¥] 720, MoPTHK
BT ARENEEHTTCERY &, /T —<
RETFELEBIIFITEL WA, £, FHEUZ
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1997, 2004).

FRIZHR LT, IMERTOHBECIEEE TS,
SHEROEOFFICOWTUTO X 5 R0k
BRBILS (U4 - #4f, 2006).

KEMERZHZ LIZLoT, MEYHRL 2D
BETBESED, BAERFRPLD, Whws T#
xEE] LEINARMRICIE, ERE @R I
HIBOFBIZETAEEBE Rbhiz. Lhrl—
5T, 1936 FEIZKIREERASHN O HREN T
WAERIERR, 1941 EIZKREEGRASHEN D H
ENTOAERETIE, BIIERNTHAED, 15
o CTEHETE, AR URT 3 &0 5 ik
HHIEMLTHD

F 7, 1971 FITFAIT SNIEMEE L K AARE,
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DEREIIIEFO Ry M e &bl ik
DFTRMPTE SN T, L LENLBOHERE
i, B e LCoEodizRoh g, i
5] 205 LY T—k—%HS] 2L o TEEEE
THZEBRRDBENTNS.

FEEELBEETOROTRIZEALTIL, #BOF
BERFETIHULER, ZOFIBLTHIVRSE
DIFE LR, BERRT 208X FERZNS
RITHTORVFHLR D TR LW ER LY, &
WD EDITRA IRIERR LS.

FnE (1970) oM (1983) % 1 EADEEEL L
T, R¥EOFELBPEEFESTHNAZEIZERL,
BiEE LTOREODFIAERRB LTS, ZZET
ROTIIVRVD, BBYR L UTRIZENATL
DETIEIRDE/BRNENIIERL, HDENE, &
20 10 LEDR LB 2 BRTEESTHS &
WIHNELHD.

SRigE (1981) 1%, BSHERIZBYR L L TRMAT
ZRWTFELRBEEI D TH-oT, TIHIDOBRE
i3, HEETHIEEED ZLIHABEESCHE X
2V, BUVESIZERD RS IO LEFR LW,
LIRARTND., FERFE BN E R B
B (1987) i3, #0 LB 0O2WEATE, mEE
HLUT, %252 EI2LoTEXZRDBIZ LR
TEAHD, B EBVDOHIEAITIE, MFEORERN
B2 T2oT, FELNFEKD ZLITR5 Lisk
LT3,

FHUZRTLC, [ME (1988) °FH (2000) i3,
RUEDZZZRRLTAI LRI TRY, E
BEATS, BXERBRLRLENTOVRNWFR, LE
D LIREMED LIERL, BXEBENL—FHIRITH
TUVVRVEEILE & RT3, KE (1988) 13, 38
FRHALUCHETBZ &1L, WOTHLRETE3E
BIBKNLT, WOETHIERHFEIEZR LRV
TWEERL TS,

LA UERD & Z 41T, HERNCEZFIETSZ
LILOWTITERTE RS Y, BEOESIZESE
ERRINTOBFEEMEIVRENTWS (W4 - #
i, 2006).

EARRRE RN DS B REIN T TE
DEITEREIN T OPEALMIT BT LI,
BLEERIREL R o TV BY/NEEIZIBIT A Y
¥ =27 AOIREHIEORRBICE L ThRE NE %

ExplELZDND. Fiz, FERIRITBIBOR)
ALnS ZEIRELTY, FEORECRIT S
OFADEBRMBA LN ENE, #EBEES>THS
FEHBRENE R TODEECRD, 5 &M%
RS HZEWTEDTHAH (A 1Lk, 2008 ;
/N - AZAE, 2006 5 Wi - #2FT, ERIAR).

F ZCARFFE T, SR D IREEICNTTO
SERSEDRIED 1 - LT, HERIZRIT3HED
FPEHRET2Z L2 BHET 5. HITHFRE T,
O BMBEOTE CIEE R o TR BT A Z b
PRINTWS. ULLEL 002) TiE, Fo
BEE-THVLR LR, BEIOLIZHLTH
T EWOERZRAY, FEBRBRIOICES 2%+
EbibiomLTWA, Tt (1991) bR 14F
AT LTRSS (A D%) 2HEVE, BTHx
5, ETHETD, O TRETHLIICE
S TNBED, FBEFHE-S>TH IV L ZEXI TS,
%72, Siegler & Robinson (1982) I3EHERFD BIRFE
R T EHDIBOBIE ZRITNDB, Siegler &
Shrager (1984) TiX, #BERMATHZ L 2HRL
TeREDIEDENE 28T LT3, &4 - 1h4 (2005)
TiL, BRIOBVERFIIANTWEZ L L, £
ERIZBEL TEREZIT-> Vo, BEDL Z
A, OHEOECRT, 0, FELELRRLERIT
S FZ BRI Z BT O L 5 DT 5 &ERHT
DR,

Z I CAMRTIL BRE OETITI Z &Ik Y,
BOMDE LMD Z L ZIPR ULRWEED, BRFE
AR EOBE oW 5. RENIZIZ, BRLE
DR & ORI B R 2B & (ZEHER 5 B
NEIDERET S, F£e, B - 14 2005) O
EROFER, FERLBARCIHEORAO SN
PED T EBRHALMNIARo TNz, F 2 TAEIC
BWThH, BATHEZTIRS &, thE~SAT
DEELDEVERETZZ LicLY, HAREER
& LTOROFIBIZOWTHEET 5.

PR

EnE F0R CEER 43, FREFH 3.8~
4:10), IR (FHER: 54, FFEEEEE 4:8~59),
R (HOFE 63, Fidi 59~67), %24
AT ODF R L THo7z (BRIXNITEED .

FE ROCEEREL LT NI b1 oBEE
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T, 2%, FHERREE LTRLEDOAFN S
T, 6~10, 11~13 IZ72 585 TN EN 43>,
B 12RRRE T o, L THRZICHIARE L 3 [
L7z

FmE TbL, TABREIYHH-T, HHIEDL
IHbhHE, TRAFRARTNS DOIZb LR
2] LEXEZN. THREIBREICL > TEL
T5. Fiz [BARTHL D) LW EENEFET
ERVBMFIZ LT, [Ehiizbn o) &
W EHIETFREEXT. B Te vy, 74
EWVIEBERDNLRWBIEIZIE 11, 2E)
EWNS KSICEZTETREITo72. EBIT, #mno
FENREES L BN e8I, ROARREDF
v 7 (EfE2.5m) #BoRE & HITRRL, Fo 7
PERLUTToT. 070, S Didist Uis.
3REET T ok, TERW] LEXTES
1, FRLEOBRE R U .

PRI, BHERREO%, 5 LTO Gt
BB T8E) 2B oThholeD?| L&
R, FOEZNTEREZHA IS, JiREL
3ETHoT.

U EOBREL, SNEOEBRIRRIGHRTN
o, BADOT 7 VR CHER LT —T NV ET
EREL, FESDRNIDTODIZET AT
Va—Z—{Z kRSN

#w R

REZ LIZH DB ZOFEE ZONRETLEL
72T A, Table 1 OTFATTIMITRLIZLD
REIEBRALNE. B, TITFIAV % 6 oD
AT IVICELD, Tk Table 1 DX T TV
~LTz

THERHNE, HAVNIELDEEHETRLEN
H%x# %5 lcounting fingers], ZNEFNDOEEIET
RIBENLERZDZ L72<{& %5 [fingers]
(Siegler & Robinson, 1982 ; Siegler & Shrager, 1984),
BE-VFZE L0 LT3 (B rTF 4
Y7y, BREEENLEY LTHEXS TBRED
], ENUSNOBIETHBR, HARETIIRVR

FREfoTVTHE D%, HRELBERHYV IR

BERX 20MBEEHY ), HESIY VT4
WCIEBR L& D B & i3 T2ofESER L) 2
DU, EREUND 2 £ TRELIREER, —3

Y BB ThoTe. —FHUh>EIRZ2WT
EBRELEYD, T EEERE L ETHEL
o, 728, HEOBEOHBMBEY, 1 DORREIZ
BT, WTFN»OFT IVICEY T 5HE0OE
BRLNFEEEIE, SEIE . ezl &
FHUBROIECHAZEAE, HET#Hx5) &
x5 (B OmAZHTY LT

T T, HERECBITABINEDTEOR X
&, BMEBERBL DT BRERIZ VTR
A% L CWAEFORREIZB T 2 H EOg iz
TTHIT LTz, RBHERETITERIEI LIS, 12
RETNTOSHTE, BEOEEE, Tibb,
I e IR D EF 5 UTICR38 LE, 6~10
WhRBRLE, 1~13 IR LEDOHITEIT-
7z,

I. A RZFEOLH
1. BHOBELEEE
EPTHEREIZB O TR LD HEOEE 235 -
e Hine, BIEOFENOEERZEH LK
(Table 2).
FHR BZRUN~1BIZRDPBEETITo2
MER 14 D%, F 3471 Lv#0ORES
EEERO R -T2, FPRIZE-THE, X
D10 2B DR LEOREY, BLrokddT
HB.
EFEDTEER 24%) IO T
DoTeds, 241) OFRBIEHU ENEZE LTV
(CEHEER 55%) . G705 LTIz B5RRRE TS,
HEDEE R HEBMEIL 5% Tho71208, HiF
DEYE NRVBEDENIELERIIE -T2 (D5
BOEER29%, BOEE3T%). BEXH6~101Z
RAHREL, 11~13 1272 BRI Uz A S
DRI (ENEN264%4, 34), 6~111272
DREIFEOEE DOH DEEDHPIEERIIED
o7,
REEERIOT LI 25, THERE T©
3+2] [@2+2] 1G2+5] D4 BETIIHEOE X,
HAEETITELR B> (EIZ71%, 18%,
31%, 17%). —7F [@2+1) 1@1+3] TiEEE DA
VERDER, EEERENoT 80%, 43%).
FhR SEOEME LT, EX0OKE S12h90
Do, BEOBEBRVEEOHER, FEARNS
VEERENE DN, LI L, [@143) TG2+5) ®



3+7) [@4+9) 1W07+6) [@8+3) TI%, HHDEHE
BbHDFEDHD, EERNE» -7 (EIZ86%,

4%, 33%, 44%, B%, 86%). FHIEEO, ©,

®, OIEZEAEDENE 372V EADIEERIT 0% &V
SFERIZR o7,

FER Z20N5UTI22BECIEERRENR
VIS (CEIEAER 89%), b DFRETIIEED
BE Ve THOIEEFRNEP- T (HIBEOTEE
R-I%, 72VEE0%). LML 6~10127 33858
22OV, BEOBERHAEE L RWERICE
%, EEREOBWVIHEY RoNBhoTz (bhDE
B 67%, TREE 69%).

FIEREE A L, T@143) [@3+7) ®
1+8) T@7+6) @8+3] DIBRETIE, HEDOZHE R
HBBEDHN, TEERNED -T2 (BT 9B%, 56%,
70%, B%, 100%). LU [@®1+8) DFRRETIL,
FERIRDEIEDENE D32V EADELRN 100%1Z
LT, ERETIIO%E ER-THY, 1o,
ERIB T, HEOBEXRHBEEEDHTNELERIT
ot (10%).

(@3+2] < [@2+2] DL > BETIE, 4
RTIIHEOBE 2 FEDHER, BIERR2VE
BIZHA, T TiEH B0, EERRE»-72 ([
342) OFf, HFEOBIE H Y 18%, 72 L 13%; T@2+2]
DEE31%, 29%). LL, &£F, ERIZRB L,
INLDFELE L O b HEOBE RRVEE DS
DIEEREREL o Tz (EFIR TC3+2] DB,
EHEOBMEHY 0%, 721 1% ; 1@2+2] DIk 43%,
56% ; R [@B+2] DOWF, HEDEIEHY 78%,
721U 87% ; T@R+2] DF80%, 89%). ZDLH 7
EDHE, FEOPOERIIITTENEEL LT
BREINTL BLHIZRB00E L. ZDiz
DIZ, FEOBHERRTH, EXEZETBZLOIC
RBOML L. LiL, T@1+3) ORET
i, DRI EDOBE B B DA B IEER
MEV, Ed, EETIE, 0824554
DI, B o T GRDREEOEE H Y 10%,
2L 43% ; EHEHY 86%, 2L 60% ; ERIEH
Y B%, 721 78%).

ZOXIEZN S UTIZRDBE BN THE
MDD, 2fE L THENEEDEELIE
BERI\CRERBEN R DA o7z, LivL, B
DENXIZIL, Table 1 ThHiT7 X 91z, BaREIX

BHBEDT, W2, FEOBEXORNEL R LEDR
& & DEREIZ W AT LT,

2. BEOBEICEATHEHTIDEELEEE

F9 Table 1 126 &3 T TVITHONT, BE
BIDHBSERE & EEREFEHT LIZEH Uiz (Table
3 7> Table 5).

F£OR 2EOERE LT, TZ0MmEBESHY |
& lconting fingers) MMHDH T 2V IZHE~RIEZ N
Ehotz (BlZ, 40%, 36%). iz [FO4ESE
BV BN 5 LT ORI T, IEEZEN 60%
EEWZ ERH LR o7 NEIIA OB DO,

lcounting fingers] DIEZERIY, 5 LITDRE, 6~
10 DFREIZBNT 50% & HERIE o Tz, FRZE
DIRTHE, HETHEEEXD] Lo HE0EX
BRI

T, FEOBERHDHFNELEROE» TR
7 [@3+2) [@2+2) [B2+5) T, [fingers] DE|
BIMLDENE IR TS0 T (BT, 32%, 47%;
R2%). Y, FECX3H0OFR] LEERIZE
BB EWNRREINT.

f£hlR Table 4 %43k, &FHIC TESLED
x| X Mfingers), (WY T 47 EEENRE
WZ ERbB (EZ, 68%, 8%, 2%). ¥z,

TEREDBIE] & Mingers] i3, KX 6~10 O
BEATIEVSTEAEEEREINHH 0D, 11~13
OFETIHEL RBERRHZ (BREOHE] 6
~10 DERBETIX 55%,11~13 DRETIL 86% ;

Mingers) 6~10 DFRRE 44% ; 11~13 DFEE 60%) .
FERIBIZHAND L HEDEE %0, Tcountign
fingers] DEVX(IL, EFROFNF->TWBL, E
B HE Y EVRRRD HNRD T

HEDBEIX DHHEEDFN, EERNEN-T
6 FRRIZOWTE, K& 2 DMz,

(@1+3] [©2+5) 3R, #oBh& Iz Mfingers)
DEEDPE (FNEI 29%, 31%). LU 1@E3+7)

[@4+9) TW7+6) T@8+3} =DV Tk, [fingers
EITRRL, ThorTavy) TEREDE) X

TEOMESEHY ) 2E, BROIT IV ORI
FEBEL 2o T, AERDIRNT EHEERL
TV LAVEWR, DR EINED OB
DEMBRLNDB Z EIRENT.

FRIE Table 5 2251, FHREEBAEmE L
T, TEXHOEX) < [lfingers), [HTUvT 4
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7| DIEZREPENZ EBRALNI2o7 (B,
8%, 75%, 3%). LiL, EFETHE- Tk
lcountinge fingers| DHREEIXAEDIE L FHCH Y,
MOEERIIEL RoTWre, $7- [FOMESED
1 ERRICRST, HEELVEERLEL 2o
7o (A ROTEZEZ 40%, HFH1E38%, FEIT64%) .
FBOFIBET TR, o sE1r08 X LERIR
225 LML, EERLELSBRDIEWNRREN
7=.

AHFFED Tcounting fingers) [Mfingers] DEIE 1T,
MERCRRAE X #2°R L7z Siegler & Robinson (1982)
DFEFR (Tcounting fingers) 15%, [fingers] 13%) &
W B, FNEN, 4%, 21%E72Y, Tcounting
fingers] DFIEIIE A, Mfingers] (I RB 2 &
RSN, ZORIL, TEEFRR T52L0,
AEEIZH S LT D ERHET A0 Lz,

b, FEDBEBHBHN, EERNEI-
12FRRE [@143] 1@3+7) [®1+8) [@7+6) [@8+3)
WZOWTHHTE LIckER, T@143) 11 MMingers] @
BEBERLEP o R, MOBEIZOWTIE,

Mingers] DHUZ [H T T 42 7) 2 [FD4ES
EHY | OBEBHEBMNEZL Rbni.,

I. SEAREDSHH

1. BkoEELESE

SRR LRI, TBIRRCRIT AR EBOBX D
AR, HE L IEZRERKY, Table 6 1R LTz,
BB, ZOHAOESE, TE5LTO FERIC
BATHET) b oThhoiaD?) LEREN
F[REFZ, ELVRARTEZLELTIEIRL,
FHAE L TOBREOHEDEZ B> THBNEN
FHEEZ L.
EOERHETS, 2+1) OFFARETE, &
DEXICBL LT, EEENIEFMEThHhoT- &
DI, BE&EHY 47%, 721 50% ; £ 68%, 67% ;
ERIE %%, 100%). UL, 13+4) OBiHEE
IZDOWTHIERDBN X 2372 < TEE LTS hE IR Vs
o7, Ter2] OFHRETIE, E£FIE, £
Bz, FEOBEBHIEEOELERBE N &R
AENTe ERRIEL T, BERRVESDE
BRI 100%7203, AES 2 ADEEPTRNEE X
BhB).

A - L% (2005) TO M2+1] OFFRRETI,
FHEDEENHIEEDHTD, B OCEERNE

ot (BHDEE 8%, BWEE 40%) . ANED
RO HHAENE LRV, RMOFESHEET
DECRIZONWT, ELITHRFTT AUERHBTEA .

2. BEOEZFICET 28N T DEELIEEER

SHEETONT IV ZRANVT, SBHRTOHED
B anEL, BERETEEARFEL U (Table 7).

FORE, TEOMBIERL] WS EE Mo
AT Y LHATEL EDNED GHE 20), B
L Tingers)] BEb®EN->7 (33% ; [FDOHES
ERL) 25%).

FERIFIZRB L, Minges) [BXEOEIX) [H
VY74 v, lcoumting fingers| DIEZLRNED
7 (EZ 74%, 71%, 67%, 67%). %z [fingers)
ISEE bR o (HE 23).

FERRTE, T_ToOHTIY TEZERTIEL,
NI 720 b DD, Teounting fingers) & [E0E
DEIX] X 100D EELRTHoTz. EifhDhT
=Y [ffingers), TH TV F 407, [F0OMEED
V] bEVWIEEEERTH-oT= (FNFN, 0%, 95%,
85%)..

ERHAEROHFEOB X ONE L HEET12 &
Z 5, lcounting fingers| DEGNEL 2o Tz,
ERHBRTY lfingers) ° (WU T 407 @
HEOBISIEE o2, £ T, Ifingers)
DEED, FHERFLLEZEL 2oz,

F - 14 (2005) TI, RBFMRH o170,
HETRYEER] 358& (&5 BEIRILIE
& 30%) X, THEXT Q0%) ), H0FR (13%) ]
Thole. FHRDOL I, WRIBRWVERI,
HEOEEDOFTYH, BIHCETIEEHEL A
BHZERALNIRoT. XEAEY L LT, RAT
5ET, EREETHD I EIRRENT-.

z =B

AHIFETIE, SRHOFEBITH LT, FHERFL
TARRZ T B BB RIBOFIRIZ W TRE
L7z,

R LUADHEARAIZIT 5 H DB & OFE & ik
L DREFEIZONWTIE, 2 UTHRRERIIED
nigpotz, EOFEREIIRBN TS, HiE08x 3
RUNEA DR, EERERRNE W I BRIz T,
LML, ENENOREZHRCOF UL -5,



UTD L&D s R, F40RTIE 13+2)

[2+2] OBBETIIHEOHENRHDEEDHBIE
BRIIED TR, FF, FRTE, BERRWVE
BDOHPEERITEN-T-. DX D IR, &£
D HERIHT TEEREL 2, FORTOH
EOENE 235, 20, TEALENTWATFREIERN
HB. 2+5) 1%, FVRTE, FEOEBEBHS
BEOEERNEL, FHRTH, BERHIEE
BENR, ERIBIZRD LEIENRWEEDENRIE
BERPNEL 2D, TOZ LR, FEFHLERITHT
T, BHEEZEELZY, BESEATHNHON
H LR,

£z, BEOBIEORBTEL TN &, &L L
T, 4RI T20mBEESH Y] < Tcounting
fingers), HF£FRIE TBXEOBEE ) < lfingers),
ERRTI THREDOHE] 2 TLLTEDY
T Y THROEEREZR LTV, L0 K5I
BEBIZRBOT, FHERES> TV

L L, BEOBEENHAEEICEEENEL R
LR OWTHITT B &, D IRTII Mfingers,
FdilRTid, Mingers) X (WYL F 4 7) T£D
HhESEDH Y |, F£RIE T, Mngers) = (H Y v
4 V7] TZOMBEEDY | OEIEREL 2B L
PRI,

PED XSz, —o—2DBEZ L > THEDOH)
EREERIIE LD ZEBRALN R, F,
SEDERTIIFEHOLENREZEEL, 3/
B CRE DR AL ENUEDREEZThR o7
eIz, BEZLICEEROFBONENERDD
T, B Z IEESRIZ T CHE T 5 Z L IZREETH B.

F 2T, AETIEIZ AP0 7208, §1%13,
REIC L AEANDE L E FEEIZHRET L T0diz<
TR bR, ZOBKIE, HE0BERE LEIZ
DX HITHET ADD, FIRENIZEDLS
LT B0, ol Z L &R LEHET A
DOEFNALHERGEEAL TTEL Z ENFERITR
5ThHAD.

TR HEROBE M HIL, HEL WO R UES
ThoTh, TNEBHTETTHRE, MEITH
P B8ET, FEOCEENRERSZ EBHALNIC
pofe. BARRNZIE, SHAROERHEOBE B’ H
DFADHED, EEERELRY, ZOROHED
XX, Tcounting fingers) < Mfingers) L\ o7-,
EOMBIZEL2BEREZ Rohiz. 2%9, 5

FHIOT EbiL, MEICHEEZRATH-0ITER
FIALTYH, BHOORMMER L LTHEERIAT2
T RN SRR SN,

ZDZ LI, HRINFRDIEFEDTF EHITR
WTh, HE~ORARHERIZIIBEROIZRIAL
Bl BORAERETZ L E2RRLTEY, BF
FED—2 & LTEHRBRET 2 MERH S & Bbh
5.

B LEICRIT 2E0FFICEE LT, fEkidieiEo
WEHE WO BEDPD LG UL T IR0 T7eas,
FRRFEOFERIL, LT LHENTET IRV L%
RLTWA., LizioTC, RBSAORBMI 2 HEE
L bz, #E - UERNREAD DY, FHERFOE
ORI & T OREERET L TR TR B,

Vygotsky (1970) 13, FEKICRIT BEOFIA
WZoWT, TEERIES OREIZI T UIREY
72, WTRIZLTHEbHT U LIERNT 2985
DEMEETIR LTV 5D, FIUISYLRESROAR LR
ETHVIEETo THADEHETHS (p110)] &
BUTWAB. B, %I T3, o
T ANEOEERYEZER TH Y, Thik, AR
3 B RRRIEE b U BEE~, EOEENIRS
DEMEANLBATT A LETOBE LTRIZILD LB
T3,

5%, UEDL S eis - YRR L ERIC
Lo, FEOEEBSHERECHENFEF LB
TEDL I 2ZE % Rz U TN B ONE I RE
LTV SEBHBTEAD.

SRR

KETTF 1997 BEHECOTTHRIAVIE
FEL BMREBEFNLEE, R, 77-85.

FEtFT 2004 AFRIOHES EBE BE-H
T - RKEFBRE(R) K< aREBLEFE
IFXNVY 7 ERE Pp. 82-83.

Baroody, A. J 1993 Fostering the mathematical
leamning of young children. In B. Spodel(Ed).

Handbook of research on the education of young children.

NY:Macnillan. Pp. 151-175.

Th—7— 1. T. RHEF-FREE &R 1997
BENED D —BAMUEE L HEERP LS
L&— JLKEERE Bruerl T 199 School
Jorthought: ascience oflearning intheclassroom. MIT
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Press. )

TS 1983 1 4 - FERREOFMEEE) LT
Bl xRS FERB-ZLUEX@R H
ERFERROPHIRESRS) 1-2 & PRKE
HifisR et

Fuson, K. C. 1992 Research on learning and teaching
addition and subtraction of whole numbers. In G.
Leinhardt, R. Patnam, & R. A. Hattrup (Eds.) Analysis
of arithmetic for mathematics teaching. Hillsdale, NJ:
Lawrence Erlbaum Associates. Pp.53-187.
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RIREFEHA ST
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EZan

XEE 1999 YHEEEEEMS T V—VUE

[HAE 1988 9FTOFLE FnlEH - MESE
BAEEEIC L 2 E M EEH R - N 1 4R
IRRIE RSt
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—HEERAN L DOXBEECT—  REFRE,
40, 3948.

WUEANSE 2006 SHIROEHIRZEIHT D HHEES
EDZE L&A RBEEEBO AREERICH 25
BREt BBOEFRSE, 17, 5061.

SERHES 1981 BETEbLOEXS - HifoEx
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DFE WP BEET GO FrunEE
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IEE - bV EEPLZ. ARISME H&S (1
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Summary

This study aimed to investigate the relationship
between the performance of addition by young
children and their finger usage or other accompanying
body movements. During our addition tasks, 72
participants were neither instructed to use their
fingers nor offered any concrete objects which might
be manipulated. Their spontaneous responses were
recorded and analyzed. The results indicated that

the performances would be

enhanced when
accompanying body movements were observed at
least in some tasks. It was also revealed that various
body movements were observed depending on their

age at these tasks. The body movements when

explaining the calculation process to others were
shown to be different from those observed when they
calculated in the tasks. Although previous
researches argued that finger usage during addition
was considered to be a kind of memory aid, it turned
Further
investigations should be conducted to reveal what

out that it is not always the case.

kinds of roles these body movements would play
during calculation or in learning calculation, as it was
shown that they changed depending on the age of
children or the task difficulty in our experiment.

Key words: the use of fingers for calculation,
embodied cognition, linkage between kindergarten
and elementary school curriculum, childhood
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Table 3 EARIZEITZEEHNOEHTIDHIREE

3B . EREESY  counting fingers fingers HoLFed BOEOBE FoMBEEHY ZTOMEELL
B Bam Ef Bem Ed e EH BEew EH BEem B HE®
1+ 17 0 0 9 53 0 0 0 0 4 24 4 24
D2+ 20 0 0 10 50 1 5 1 5 2 10 3 15
®)3+2 19 1 5 6 32 0 0 0 0 i 5 4 21
B)2+2 19 1 5 9 47 0 0 1 5 3 16 4 21
@1+3 17 2 12 3 18 2 12 2 12 4 24 5 29
®)2+5 12 1 8 5 42 0 0 1 8 3 25 2 17
®3+7 8 1 13 2 25 0 0 1 13 2 25 3 38
D6+2 5 1 20 0 0 0 0 1 20 i 20 3 60
®1+8 1 1 100 0 0 0 0 1 100 1 100 0 0
©@4+9 1 i 100 0 0 0 0 i 100 1 100 0 0
@7+6 i 1 100 0 0 0 0 1 100 1 100 1 100
8+3 1 i 100 0 0 1 100 i 100 1 100 1 100
@10+2 0 0 0 0 0 0 0 0 0 0 0 0 0
BEADSHUT
E%g 75 4 28 3 4 10 16
EE 2 9 1 1 6 6
. %%%(%) 50 32 33 25 60 38
&5 26 4 7 0 4 7 8
E&H 2 1 0 2 2 0
TEZH (%) 50 14 0 50 29 0
T1~13
&5t 3 3 0 1 3 3 2
EEH 0 0 0 0 0 0
TEZEG) 0 0 0 0 0 0
2F @EwO _
&8 104 11 35 4 11 20 26
EEH 4 10 1 3 8 6
IE &3 (%) 36 29 25 27 40 23
Table 4 FEhRIZHITZEENOEHTIUDOHEEE
E 3 SBEE#  counting fingers fingers AT BYEOBE  FOMEEHY FOMEELL
EH 2em EH Zem EH Haew EH FEW EH FE® EF BE®
1+ 22 0 0 4 18 0 0 0 0 3 14 3 14
D2+ 23 0 0 4 17 0 0 0 0 0 0 1 4
@3+2 23 0 0 5 22 0 0 0 0 3 13 2 9
@)2+2 23 0 0 8 35 0 0 0 0 1 4 7 30
@1+3 17 0 0 5 29 1 6 1 6 0 0 2 12
©)2+5 16 0 0 5 31 2 13 3 19 1 6 3 19
®3+7 13 0 0 5 38 4 31 2 15 5 38 7 54
@6+2 12 1 8 2 17 3 25 3 25 2 17 3 25
®1+8 10 1 10 4 40 3 30 3 30 3 30 3 30
©4+9 9 2 22 3 33 4 44 3 33 5 56 4 44
07+6 9 0 0 3 33 4 44 3 33 2 22 4 44
s+3 7 0 0 3 43 5 71 1 14 3 43 2 29
10+2 7 1 14 1 14 1 14 0 0 1 14 0 0
EZABER
&E 86 0 22 i 1 4 12
B 0 15 1 1 i 4
: %%ﬁ(%) 0 68 100 100 25 33
Egg 51 % 16 12 1 61 1 51 166
2 7 6
- ITEGJ%'-E(%) 50 44 50 55 45 38
&5t 32 3 10 14 7 11 10
EEH 1 6 7 6 4 6
EEE® 33 60 50 86 36 60
TR @Ero
ast 169 5 48 27 19 26 38
EZEH 2 28 14 13 10 16
1E ZE%) 40 58 52 68 38 49




Table 5 ERERIZETZEERHOEHTIVDOHIREE

RRE ERREM  counting fingers fingers hhoFed  BPEOBE  FOMEBEHY FoMEELGL
W BE% EX B EH B0 EH BEe% EH OBEH EH BEW
W+ 24 0 0 9 38 1 4 0 0 0 0 2 8
D2+ 24 0 0 7 29 0 0 0 0 0 0 2 8
@3+2 24 0 0 5 21 1 4 1 4 3 13 2 8
B)2+2 24 0 0 5 21 0 0 1 4 0 0 1 4
@1+3 24 1 4 9 38 1 4 4 17 1 4 5 21
®2+5 24 1 4 8 33 2 8 4 17 3 13 7 29
®3+7 23 2 9 6 26 5 22 4 17 7 30 9 39
De+2 22 0 0 5 23 2 9 2 9 2 9 6 27
®1+8 20 2 10 6 30 2 10 2 10 3 15 4 20
©4+9 . 18 2 11 6 33 7 39 4 22 4 22 7 39
@7+6 18 3 17 5 28 4 22 3 17 5 28 7 39
s+3 15 0 0 3 20 i 7 0 0 3 20 3 20
@10+2 15 0 0 3 20 1 7 ] 0 2 13 4 27
EZABELT ,
&%t 96 1 26 2 6 4 10
EEH 1 24 2 5 3 8
EEE® 100 92 100 83 75 80
6~10 ‘
&5 89 5 25 11 12 15 26
EEH 4 17 9 11 9 15
EEE) 80 68 82 92 60 58
11~13
&Et 66 5 17 13 7 14 21
EEH 3 10 8 5 9 14
EEE®% 60 59 62 71 64 67
EE@ER
&&F 251 11 68 26 25 33 57
EEH 8 - 51 19 21 21 37
I EE%) 73 75 73 84 64 65
Table 7 FRBAEEBICH T2/ HTIVOHBTEE
L] EReERr  counting fingers fingers hovTod BPREOBE FOMEEHY FoMEELL
E¥ D0 EH Bem EH a0 EH e EH BE®k ERE BE%
FHIR
2+1EBA 17 3 18 7 41 1 .6 1 6 4 24 10 59
3+AMEEA 12 4 33 6 50 . 1 8 2 17 5 42 5 42
6+2DERER 12 3 25 5 42 2 17 1 8 5 42 5 42
21K ,
&5t 41 10 , 18 4 4 14 20
EEH 2 6 0 0 1 5
TE& (%) 20 33 0 0 25
FEdlR ’
2H1DEEE 22 2 9 11 50 3 14 0 0 8 36 6 27
3+4DEREE 22 5 23 6 27 5 23 3 14 7 32 . 7 32
6+2MEREE 21 2 10 6 29 10 48 4 19 6 29 8 38
2%
&&t 65 9 23 18 7 21 21
EEH 6 17 : 12 5 11 10
IEE (%) 67 74 67 71 52 48
ERR
2+1MEHEE 24 1 4 14 58 3 13 2 8 9 38 15 63
3+4DERAR 24 6 25 14 58 8 33 5 21 11 46 14 58
6+2MEREE 24 6 25 11 46 8 33 3 13 6 25 15 63
21k
&t 72 13 39 19 10 26 44
EE# 13 35 18 10 22 35

EZEE%) 100 90 95 100 85 80
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Table 6 EiBA

ARREICBIIZRE0OEEOFEEFEINDESE (%)

R D2+1 588 @3+451H88 ®6+25488 f‘;‘i EREE
BEDE)E H i H i3 il i il i3
FR
ga 88 12 83 17 83 17 | 85 15
EE%E 47 50 10 O 0 0 | 23 17
THELE 47 8 0 22
AH 15 2 10 2 10 2 |35 6
EEH 7 1 1 0 0 0 8 1
BTEEH 8 1 0 9
AH 17 12 12 41
Fhl2
2E 86 14 77 23 67 33 77 23
EEZE 68 67 53 0 50 14 58 20
EHEEE 68 41 38 49
AB 19 .3 17 5 14 7 | 50 15
EEH 13 2 9 0 7 1 29 3
HWIEEH 15 9 8 32
AE 22 22 21 65
FRIR
e 9% 4 100 0 92 8 | 9 4
&S 96 100 75 0 91 100| 87 100
EEEER 96 75 92 88
FRAE
AH 23 1 24 0 22 2 | 69 3
EEHK 22 1 18 0 20 2 60 3
RIEEE 23 18 22 63
AH 24 24 24 72




HRIZH T B FEOIRIE L EERDDOER

ILEXE - BAEE N iEE
[REXRE - KERSEFMRE SAE—0

AIFFE T, SIRICRIT 2FRROTHENE & HEROBREALHCT B0, YHEOERIT48LE
HRIZEREIToTe, TORR, FHEOHBMEL HERR) L OMICITEERRER A LN, ZOBRE 3

RO RER R D NCEHEREEOBREHH LT, BbD T Liviehol, ULOBEEND,

BIDF L HRERINT, TERDMANLFREIND LU, FHEOTGEENERL THBZ LARREN

7‘:’
o

F—T— b FHEOTEME, EORR, HERORORA

fieE & By

W, BEHEBICRWT, BETsE A E SN
T3 &) BLRh HERIREEA ORTRPET
NDOREENTHOI TS (Lakoff & Nunez, 2000),
7z, A 1L4 (2006) DFERAIIT BIEOFH
LB EFRES) L OBBEIZ OV T ORREIZ L,
EBORBORESFIBOMES, HE - B-5%o
BETHRELHEHRVLBHEEH D & WO FERNE
HILTND, T2 LR (L4 (2006) DRFFEIE RS
EEMBIZB RPN ENZ AIZHEDR, 5%
TWENEIPENHLTHSL S bOTHEESN L
KBTI b O TR,

HELIBOBRIZOWT, FE LB HEERVTE
BETHOBOFBEFOREBRBBIZONVT
Fuson(1988) I3 T D L 12/ LT3,

BEFIB U FREISFIHORECR LN, KA
DEETRIETOERZE XS count-all FKE2E
ALTEHEZTIRETH D, TLTNDEEDE
EREEOICHETRL, TORIEERZRL 1 2
HETHZD, 52 BETHE, 1 hOHIEETH
%5 count—all FRETII2<, HBE a M HBIDE
b (a<b) ETHEXD count-on FEEEFHWTEHES
THL9i1073, TNENDESDERLIETHRY)
WCHERL, 1| DBEXBDTIIRL, Z2o0¥TK
EVEERIIGEY, Thhb/ASWEEMZTY
<o %5 3 E&ZMEIY, count on HFREEFAWVANE 2 B

FED X H1Z count on JFEEDE LEIZIBIT ANEL,
WM E R Z &7, I & CEI %%
— OO TEX TEXEHTEMTHD, 54 B
RETIHBOERR2< 20, BOEk - HfEE AV
TR LUAENFRIZRD, &z T8+5] T,

8+2+3] & 5 Z4fiEL, 812 2 &M% 1043 &
LT, BHEIC 13 LWHIBZZEXHEA LI
725,

UbD XSz, ETOFEIZIMECFOME
TS, Eie, BTOHEEFOROBE L%
ayha—A§50EbHAA, BHOEEERL
& LI ANNZER COBE ST NEECTH B, 75
&M, TNDLEHEYT HMOBRSEAN DN
X017, MOFESRIIEVATIZEENY, &
HIZIL, £ ZI2H AR OB LBIZR 5,
EEBHELEENDL L TWAE L, FNEHENTAET
%, LIZERIOEENERY, BERERL 2oT
L ERB D T &7 (Butterworth, 1999),

UL, SRIZE o> THE L HEDBRIFHERD
BORRAZTTH B, BIFHEROUVLODOY
—l LTOREINRLS 72508, 8L EOBRITE
DFRNREFICE EE RN EBREHEN T3,

Bl 2L, Gerstmann JEEREE WO EERH B, =
DFEET 1924 4EIZ Gerstmann [ERIC Lo THE X
NZbDTHD, ZOFEEORTL, BOKRRE, &
B, K&E HEHOBMCETAEED 4 oThH
B, '
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80

RINTHHLE R DDIFFEDREET, BidER
I RICRET DR A=V ORMPBHEND &
FFFIZEE 50T, EERBITMMDERDHENDIET
HBHEEZLNTND,

PUED XS MRIZESE, I8EEHE L OBRE
RENRBAPLRBRERIZBOW TR LZOR
Fayol, Barouillet & Marinth(1998) T 5, 5
% 177 AD 5~6 BOFE HEENBRITHFERI & B
%0 2 |, 8 » AR CHEORM L HEREIDM
RERE LT, ZN O RRE 2 72 DI e ERRE,
SHERRET U IR EREN TN,

TERFGRBIIAE T 4 T TNz, 1 2B
WBREIZEZBALTHL, ERENED 2 EiT%
fRY, ZNEE TS LTEXTHLIBETHA,
2 2B, BEEAURECHMOhZEE, TR
YL TON 1~ DFEFTEZLRETHD, 3
SBIFEDORRT, BEFACRET, IEfHESh
7o 2 BKOBEEXDEETHD, 4 2BIZ, B=H
CIRREETEO EIZ0D Nz b DR X BRETH
B,

HEICERET AT 4 BEIThN, 1 28I
MoTNBTRTOEFETNTEERET, 2 2
BB OEE DR T, 6 0BG L~ ED 5> b—8E
BT COBDTRITTWAEFZEDABETH
%, 3 DEIZEET, 4 DBEIXREEC XA EME
Tholz, b, 8 y AROHERAT A Mgk
ZERNZAT o2 b D EEFIDHDT, HOEEHY &
BOBEGROTR, —HPHTOEE, BFAMLV b
HZEOEVIERE, © 3 BEMTbi, S8
REREITO UBOREREL 7y R4 7 DAY
HET A N ThoTz,

FLTC, HEEED 4 >OREOEES L AHE
REMEBEHL U, MIBH L UTRoZEL R
B Iz DIFE, 1SR DN REE R EE,
AT v TV A REERSHTE B ToMTETT o7,
ZORER, HEMIRLIEERGR, HERELRE
BRECERREENALN, Ibiz, BEEAX
D HIRLEERDIT) REERREER CTHB Z
EWRENT, T, RO TR UERT
ot

INDORERIE, BaDEREORNLEE LA
VT A= NIRBERR T, B, Ta—~Vi
BORELZT CEE U TY, b3z
RBITHEOTRBBER U 5 Z L 2Bk LT

BEEZOLND, LML, EHIIFGRICELTEER
RBITRERDP-T2DT, IR X A&7
W& BIR ST,

Fayol et al. (1998) DAFFEREFIIMIZHE D
FBOA A=V L, BOBEDA A—UnEET5 L
=9 FREEDT B LD TH S, Butterworth (1999)
b, IBEELLBWENRBZENTERNVE, £
DEETHOEMT b RENHITON D EEX TS,

UEDZ b, $E#Hx, #ETRNEMHI
TN, FBOTFEENRRIREIRNT R 5, £z,
SERES LIEDA A=V L DBRIVBRIZEETHS
ZEHRENTZ, T, ANIEDIDIZHEDOA A—
DEIBET DO THA I b,

BOA A=V EBET ARICER R REE R
EBZLNTVALONEETHD, — I A
X RN OREICAN, £ CTHEELRBLIEDA
A—VEREBIL LTS UM, 1992), DY, #
HHEEOBHRIIEEESH Z L TEXLNTLBDT
»HBD, ¥z, Piaget & Inhelder (1966) %A A—
BFOBERHIRY & WV o ERYMAESHNELS
B LTHRSN, BEELIZABEE AN DS
ERRTNB,

ZDEIZ, DA A—T L FROEEBEEIZ
BRLTRY, ¥, R~ L51Z, EOA A
— U O L R AICERRHE, FRo
EHEHEREACLBERE S LB OND, L
LR b, ZhE CHEOEEMERRICER LTEHE
HES) & DEHRIZ DWW TEERANTANIEEE O D
FRY RXY47- 5720,

Z ZCAHFECIE, FHROES) & FHERESN & DR
RERFRIOF EbITBN TR 5, AEDE
BNIRD 20 CThH B, HFLIZ, FETHEETHLMNZ
SR OEBRIREEE L BHERE S L ORBMRS, B
BV THRHE SN0 EHEET D,

B2, FHROEREFHEOTBECEALL,
HEREH & OBHRIZOWTRETT B, FOBIZIL,
SATRRZEL FERIZ, FNROZEE L FRn 2 HEm] U Ciiis
ORERERET 3., IBOESEHEEICEAMETS
R, SIREIIRHCHRERDRIENE LR
PHTHD, FROGEBIEIERDOIERIZLVEE
BT ENHLEZTYH, ZORHDOTFELDEDES)
ISR A S CRHET 5 £ ¥ b5z CEE
¢ 5139 BEYEEEZOND,



31z, FHEOTEMEL HERED LITEERD -
T E, FHROTHEMENFIRRES & OBRIZRBV T,
fDRES] & AT ED K S IALESIT BB 5
T BT, FHERES & OBIRENSIER SN T
WAERBIZ DWW T HRIRHZAE L, sHEREITE
DIER0RE7 D ONCEMINES) R )L & 38 & DFEXT
HREFEORE SBT3,

A&

S

IRETNOA LRI E Y ERIE 48 4 (BF 26
&, F2%, FHFEEH6R2 2B SHESES8 »

A~671%8 »r A) DBSAMFZBIM LTz,

(1) FHEGRE FrEREIIRLE, 7%, 8
H, BV BEOEBIEENERD IO E TS, B
BOEBRENER D Z L WFEETH S WPPST DB
REEAVD, £, RLERZOBHOHRIZT
b ARERRETEIRET, SR EREAZINET AT
ENTEBREEZ NS, BLEBEIZBNT
%, KYVEEULSEBNCER Uz, BEIIOECEE
N5 LT, 6~10, 11~13 |2/ A5 ERE F 7
NAMTo, B 12 E T,

) FEICET HRE FEoTEME L RSO
BEZHET IBEETo7z, FIROBEMEITRS
R— FEEEWRIE Uz (LA, 2005), BEET3~_S
A= RIZ4X5 D 20 KLU EILTHHDT, FHD
FHRITLIT 30 BLUANTHOL D VR THRENRT
X BT Lz,

AT R— NIIHEERECHEBFEDOHE THED
T ERIET DDA ERENTEY, M
th RO B LR R EO—IRE LT
FERENTHWS (LEFIS, 1999; EHIEH,
1999), 7z, MR Lo 2onddEndH Z ki
FHROGEEDORZEEELTEY, FEAR
RECKT HIEEREDIRETY, SEAstEm L
ZERE LT RO 2B Ul RER
BRERINTOVS (A - H8 - Bk, 2001),

TEDOTFREREIL, Fayol et al. (1998) d 4 FESE
DFEEDOAD 1>ThD, BEFALRETHON
Te¥8%, BRNZEIV Y THN 1~5 DEETEX
LR E Tz,

Q) HEEEE #EL 7 v FAF7 AWELEE
EEITolz, HEFREY WISC-R BEZ A, JEB
LIPED 2 FER A T ook, IEBIIER
ENE-THFERILEIICE-STHHY, 3 20
bk, REMNED S LIZ0 TR
LU T oz, HREITEREDS -7 HF2 U5
EoTH DY, 2 DOEMNLIRD, FRENRET ]
W EZ DO TR LT o7, HEBIEIED
FCHLEHEBORELZ TN D LREBIEEED
FRERE & LCO®EIL B,

7y BA T 7 NOEGHERE T, #BEIC—A
DN D ROFEE TENET, 3 b 9 &%
DETIET Y RATF I k> TRESNEFEEDE
BERIIFERPE > T LR L TR RERESE L
TOREZETE Y, FR7RHEE 2 B & 3Rk
53T BOTHIVE, NEEEET 2 NMIBEEDT
A M EEZBND VI, 1991),

FE

(METEEE BEEREOFFE I WPSI TiTh
NOFmEEFOEFEERA Lz, BUEEEIL &
FNCHREREE LTI+ 0REEITY, BT
2+1] 3+2) 2+2) N1+3) 2+5] B+7) 6+2) M+8]
r4+95 T7+6) [8+3 T10+2] MlEIZ, 5+ 12 BT
Rolt, XEEIZTHET (LU, AR bV H
2T BIEDMYHHI L, HOEFRARTOLD
B ERS?2) LS XK 2 EFN, TH
ERIEERRRIZ Lo TE{LL, THRARTNL D] &
DBENEMTEROBMEIIHLTIL, bt
bW 2] LW K5 ICEREERE LT, Ei—
D, ZOREPEBMETE CORNWERUESIT—
B ME L VDo T ARIZEREEE Lz, 3 BT T
oAb v, TERV] LEXEERITFNLE
DT LT,

) FEICEYT FE FEOTHMEDORE - &
BREIIERE T 14005 —2% LET, 30 B2
WTTEBRTIL EAL VRS TTLNBE 72 ?
BANSAEFET TEFEEDLRN TR T NED
e BRHOPABRE—FNEeESTZLIADTA My
TEELTLIED TR, (FFEBIKkb-o7Z5) Kit
EFTRo>TINDINE, ] LHRLEE, SLoTW
e OFEERRE L,

TERURARE | ERE IR (S b HiEN
ZLELI . AFETHMEIIUZRBNTLEEL,

81
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EHENDIED) ThE 18, Zhez28% hz
3F, Ihe4dE IhE5FELLET, TIRIO
8 &) IHMIETLL S 2 TRzl (ARZELEB)
1E7) CETIIHBICESREVRONLTVWAZ L%
WHREPBE L TCNDZ EEFERLTHD, RO
Rl BRELUTOARWERIEL ) —EIZLD
PoiEVIR LT, ROBRTIE 140500FIZB
ZHACTH o TEBALLABOOE D —4
OB ND, [EMNEZ T, FNLXEXHLT
SNDH72] EBV, FEBREMN 3—1—5—4—2 DJE
TRODHEE | D3Oy, BBREITFOE LS
DT ONIHFES O T LERDE, FARICEFDL
TONB, ERENE, 3—-5—1—2—4 DOIETHRE
Digxfiolz, 2TORITE LB LT, EBREIIHE
BEDEOE 1 Bfibi=V fkotz,

(3) HNBERRTE  WISC-R OFOHIEREL 7'y FA
77 NOEGREREDOFFE L, ThEhOFs &
IRSINTWBEY I T Tz,

PAEDRRREIL 2 RIZHTTERE LR, 1 B BITHE
R OB EHEDRES, 2 BEITE LERE
LIEEDOREBBRE, 7 v N7 \NDERERE 1T
Rote, FECR BRI, MoBREOREYT
TRWESCHEICERE L, TLT, EEHlLEE
RPN E DIL, Fi, 1550 hoREE
XV HIEOFMEELERIETHEERHBZDT,
BARICERT A Z & & UTe, EHRFIIaTEess 10~15
DT, BT 10 ZUFThotz, BEITTRT, &
MEOEERIEBRLT WL Sz, EREREHD
77 UMRKTER LT — NV ETERKBL, FE
DEIGIEGFT DD T A I AL VETF LY
Sk L7z,

EFEDB/A

B U 12 SR CEMEIL 7. 60 (SD=3. 61) T
bHole, HHiZ 20 KA CTEHEIT 13.42
(8D=2.95) TH o7,

NPIENE 50 AR CEHHENS 14. 17 (SD=3. 67) T
bHoTe, INEFEMICHETELN55%9 »AThH
27z, THUTT R PAMTONIZEROEL L 0 H=°
REVMECH o BIFEF-FT B D ThHoTz, A
MBI O/ IR EZFOE E AV,

HBIIHRD 28 RCIEELWELIZHTB L E

NENFESRE 14 ATHB, EBOEHMEIT
3.60(SD=1.53) T, WFEDFHMEIL 3.02(SD=1.04)
Th Y, BEMEADFHNL 6. 63(SD=2. 09) Th 7=,
INEERMICBETLH 6 RERY, WREDE
Bk L 1HE BT BETH - T,
FRROGEMEIISI TR e ORBEE AL Uiz,
M EARFLERIISTAE, AEOELHN
11.04(8D=2.71) T, EFOFEIH 10. 54 (SD=2. 05)
ThHY, MEOEELDTESEIT 21. 58(SD=4. 36)
Thol, FEFRIIRAN 10 AT, AFRLEFIC
BB EENTNFRIL 5 A ThHD, AFEDOFELH
4. 48(SD=0.899) T, EFDFEHDS 4. 33(SD=0. 808)
Thol, LT, TOAHEADELZ
8.81(SI-1.48) THY, NV EWMEL 277,

SFEREIOERL S I {FHERS

SHEEOER  BREREOMBREEE | 0hRD
LizEe®, TOREREUTITRT,

BEOBRELE LEOBREIZB O AR RIEE

(r=0.629, p<0.001) PSEEBENTZ, ZDIZ &b
B LUEBRELEOREINTOVWTE > TWB Z L vy
N5,

FHROGEEOBR LIERBO/ L, T LU THE
DERIFIFNETNR LEDORKBEIZB T LA S
RESRERR <7z ([ElZ 0. 666, 0.292, F1T0. 324,
27T p0.05), FHEOGEIEITEFLEFTHITE
HETY, RLELOFERMERA LN (B :
1=0.540, 73 : r=0.702, p<0.001), ¥BEFETIL,
FFIIR UR L OMBERAR LN, EFETIIE
BHRLIE T (BF : r=0.329, £F : 1=0. 170,
p<0.05), BOEXZIEE L HIBIZHTCR LE L DFE
B&HIEE, TN p<0. 10 THREmMAS D
7z (IEE : r=0. 253, WHPE : 1=0. 280),

WIT, BEGRLEELOMERL, FE0%E
T BBDOBRRLITFRERBENER S (Zh
21 0.637 & 0.392, p<0.001), EHLismamoe
R & OFERSFRENT. 0. 199 THESIZA DN o T2,
FHROGEEIEF LEFTHITTH, EHL s
B MR &z (B :1=0. 612, Z£F:7=0. 546,
p<0.001), #ERBakY, ERHLEFLERLORER
FERRER SN ofe (BF : =0.172, EF .
r=0,173, p<0.05), FEEIEE L HFEIZsMT -84
%, BEEIEBOERIT p<0.05 THE/AMBEII R
RENTA (£=0.350), B L WEDOMESI p<0. 10



TABBEMBA LN ThoTz (1=0.275),

S HIZ, FEOTGEME L EFRBEOFERERE bR
BN (r=0.416, P<0.001), THigik, FEORH
ZHR TS, AR OVGREHE XA DR, 750315
B X E ISR, EDTHBHE X EDiER, £
THEHE X FE DFERRERD 4 DDOEEZ R L &, E@
TG X IE DEBBLSMIFE AR R b

(iEz 0.368, 0.334, 1T 0.341, p<0.05), %
DG & 2 OFSFEFROFERNE p<0. 10 THEMER
BHhbNT (1=0.261), Fiz, HFBELOAFEEAERE
b bz (1=0.406, p<0.01), ZFEAIEE &3PS
3T TEEE TS, WAL bFROGEEE OFE
RFBERH LN (£ 0. 359, 0. 288, plo. 05)

BEUER L $X0E L OFERENY, AR L e
BHZFEREES A BN (1=0.262, p<0.10) 7250F
HOEEIZOTI S A BRAERIIA DR 7‘:0

7o, EAOFHEROEOFBERERLELD
FEBSIT PO. 10 CTHEMMBA BN (2=0.283),
MAT, BEADEOF|FHERE HiE L2 pK0.05

THEREERA BN (1=0.293), HEtEEF
EEFIZZTTHWETS &, BHFIX K0.05 T,
EFX p<0. 10 THEOERER L ERRMEENRARL
iz (FhFh 1=0. 289, r=0.242),

FeATHFZE (Fayol et al, 1998) TIXAHEESRESR X
NERESRITR LE, BEmFO/RICRWTH
BidrER S 2oz (ENEH r=-0.063, 1=
0.149 p<0.05), MNZ T, FWOHEHDOERIISHE
HOHEEZ DD HE & OFELRAABIIA LZ b
DD, BEWEEOHEEER LN D AWEDGS L ITEE
RFERRITA SN2 o Tz (r=-0. 128, p<0. 05),

Bt REGRZHMLI-FERE >3\ T, A
e NBEOREGREZFHERLTRLE - Bt &
RERORERREEESR L, R1DOEMNDTES
\ZEE L7z,

# 1 bR LA LRI A & A\E %
FHRILTHEETHY, LarbigEA L ANTEDE
DEBZZITTORNI ERS15 (2=0. 646,
p<0.001), TEMDBEEESE, EFOBAICST
TH p<0.001 THERMEEANALALNE (FF:
r=0.518, 7£F : r=0.703), &R p<0. 10 THE

A b (1=0.276), FEERITHTIZES,
B OERBE ITHERERERBA BN (=0, 291,
p<0.10) 2%, A DIERRE ARG Shiad o
7= (2=0.187), ¥UEIZ, IEWELWEE SR AR

BRTCITE LB L HERMERG bz (1=0. 335,
p<0.05), LdL, FHEIEEELHBIZHITH L,
NERE, HMEE HIT p<0. 10 THEEMNAL LN
FChot (FNERO0.270, 0.279),

B L FHROGEMED B & NBEORERRE
Foml LTARAERS b HE Ch o7z (1=0. 651, p<0.001),
DGR ERE, EFRIOT CHLAERFEEN
Ao (|, 0.618 & 0.577), FFEHEMRICH
ERHEERA BN (1=0.390, p<0.01),
BEb p<0.06 TEERMBERALNLE (JEIZ
r=0.325, r=0.310), FHEDIHHME, FEL HITA
YWEDOB/ROFETTTR j‘ﬂv‘m:ot B
e & OREESITEE, EFIIHTTEETYH, &

HERATHLHEE TR ([ElZ 0.203, 0.137
& 0.196, p<0.05),

72, FBOFIFBER LR UEOHEBITAEERN
H vt (r=0.287, p<0.10), MZXT, FHDF
itk & B oR BESUC bR A b (=0. 327,
p<0.05), THEEA & EIZST THFNFNAEE

PRERENTz (B 1=0.298, % : r=0. 307, p<0.05),

AR EHBORREHFLI-(FEE ARiirE
D/REFH L TR LE - B & AR D/REE
FEEEH L, (&2)

B UE L FEOTEIEOERIZ A L BB R
EHRHILTHLEETH-o7 (=0.5%, p<0.001),
B UR LIBOFH L ORI p<0. 10 THEMERR
Hboil (r=0.251), BULE L \BEIO/BROFTE
TRABBIIE A BN otz (r=- 0. 07, p<0.05),

F7e, BEEFEOTREIEOCHEEL Al EES
HRILTHHEE TH o7 (1=0.593, p<0.001), 8
DR L NEOFZ IS & b TE A
otz (FNFN0.174 £-0.166, p<0.05),

PR DER RITFREEOBRASCIEREEDK
B ABREEOMICRI LEESTLRLERCE
BORARICEIS 5 FHROTIEDE R D B?er‘iﬁé%«*&
Ehiz, BIREERITE EETVNEEER
BFEZ TP,

HERDOEOFIA

FHERES) L FHEOTEME L OBSER R 52D
iz, HEROBORBIZER Lot Lz, $IRDE
BREOIBOFMIZEALT, B UERET 12 2ED
WZIRORADOFE L ZOFENDIESRZEE L,
FTNENOEEZEH LI bDEE 3 ITE L DT,

NERE,
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HDEFMERR & FHEITEIDREENRE

ABRRFILASE « NEHISHE BAREE
RIRRTILAZE - MERER BHEX

This study was carried out to examine (1) whether the SNARC effect is found in the magnitude decision

task, and (2) whether the representation of numbers relates to counting activities. Twenty-one university

students were participated in this experiment. Marble counting task, finger counting task, and writing

numbers task were used to examine the counting activities. And the magnitude decision task was used to

examine the representation of numbers. The SNARC effect was found in the magnitude decision task in this

study. And the difference of counting activities related to the representation of numbers. These results were

discussed from the relation between the spatial representation of numbers and the counting activities.
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Spatial structure of quantitative representation of numbers and counting activities
in elementary school children

Osaka Prefecture University, Department of Human Sciences

OKAMOTO Masahiko and WAKANO Hisami

The purpose of this study is to. examine the relation between representation of numbers, counting

activities and calculation abilities. Seventeen first graders and eighteen second graders children participated

in this study. The marble counting and the finger counting tasks, the magnitude decision task, and the

calculation task were used in this study. The results showed that calculation ability relates to representation

of number, but don’t relate to counting activity for first grade. For second grade, any relationship was not

found. These results suggested that the representation of numbers is important for the first graders children.

Because they are in the initial stage of learning of the number concept and the calculation skills.

Keywords : SNARC effect, representation of number, counting

Previous studies about the representation of
- number were carried out from two approaches. One
approach is cognitive processing studies about
number, and another approach is developmental
studies about number acquisition. Developmental
studies about number acquisition in young children
showed that children acquire the representation of
number, so called “mental number line” (Case &
Okamoto, 1996). On the other hand, cognitive
processing studies about number showed that the
representation of number has a spatial structure
(Dehaene Bossini,&Giraux,1993 Ito&Hatta,
2004). They revealed that subjects responded to
large number faster with the choice on the right
side than with the choice with the left side
(SNARC effect). This indicates that subjects
represent the number as a left-to-right-oriented
analog number line. Both the developmental
studies and the cognitive studies suggested spatial
structure of number were constructed.

In the initial stage of number acquisition, we
could observe that children count the number with
using their fingers in everyday context. This

suggests that finger up activities facilitates

children’s number processing. Kuriyama and
Yoshida (1995) showed that the calculation time in
addition problems which including 5 is faster than
the calculation time in problems excluding 5. They
interpret the results as 5 iscorrespond withthe
number of fingers. But, we could not find the clear
evidence for the relation between mental
representation of number and physical activities.
Piaget’s developmental theory suggested that
children in pre-operational stage wuse the
representation, but did not use sensory-motor
activities. This suggests that the physical activities
don’t foster representational operation in children.

The first purpose of the present study is to
examine the relationships between the spatial
structure of number representation and counting
activities in elementary school children. And the
second purpose of this study is to examine whether
the mental representation of number relates the
addition ability in arithmetic.

Method

Subjects: Subjects. were 17 first graders (mean
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age: 6.75) and 18 second graders (mean age: 7.63)
children in public school.
Tasks and procedure: Calculation task, marble

counting task, and the magnitude decision task -

were used in this study.

The calculation task was the measure of addition
ability. This task included 27 single digit addition
problems for first graders and 27 double digits
addition problems for second graders. Subjects
were asked to answer those problems during one
minute.

Marble counting task was the measure of the
counting activities. Eight marbles were displayed
between 24cm in a line on the white paper.
Subjects were asked to count eight marbles on the
paper.

The magnitude decision task was the measure of
mental representation of number. In this task,
subjects were presented some number pairs, e.g.
“5-7”, and they were asked to judge whether the
target number is bigger or smaller than 5. The
target number is one of these Arabic Numbers “2,
3,7, 8”. A stimulus set was 5 and a target number
pair. This pair had two alignments as *“5 7” and “7
57. Eight stimulus sets were produced by this rule.
The experimental session had 32 trials based on
four trials for each stimulus set.

The time schedule on each trial was as follows,
the fixation point for 500ms at first, the prime “5”
for 500ms, and stimulus set “5 7” for 500ms. This
time schedule was presented at Figure 1.

Stimulus time
recording were controlled by the PsyScope on
iMacDV. If the right number is big then press key
“6”. And if the left number is big then press key
“4”,

presentation and response

5 500 ms

+ 500 ms

Figure 1 The time schedule on each trial

Result

Calculation task and grouping: The mean
number of correct response in calculation task was
21.3 (8D 5.6) for first graders and 18.7 (SD 5.4) for
second graders. Subjects were divided into three
groups on the basis of the scores in this task. The
good calculator gained the score which above 1 SD
from the mean, average calculator gained the score
which plus minus 1 SD from the mean, and the
poor calculator gained the score which below 1 SD
from the mean.

Calculation ability and the representation of
number: The mean response time of the correct
response was computed for each stimulus sets in
magnitude decision task for each grade. Figure 2
shows the mean response time for first graders and
Figure 3 shows for second graders. One way
ANOVA of calculation ability gfoup for RT in first
graders indicated that the main effect of calculation
level was significant (F' (2,14)=32.30, p <01);
good < average < poor. But the main effect was not
significant for second graders. From the comparing
between Figure 2 and Figure 3 shows that second
graders are faster than first graders obviously.

1600
~#— Poor (n=2)
1400 —&— Average (n=9)
~-4— Good (n=6)
1200 (-
1000 |-
800 [
OIL 1 L L 1 L 1 L !

25 35 57 58 52 53 75 85

Figure 2 The mean response time for each calculation ability group in first graders.
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o bﬂ\éﬁfi
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Figure 3 The mean response time for each calculation ability group in second graders.



dRT was used as the index of spatial structure of
number in previous studies. dRT was computed by
subtracting the mean RT for a right large stimulus set,
e.g. “5 77, from the mean RT for a left large stimulus
set, e.g. “7 57. If there is spatial structure of number
representation, negative slope of linear function for
dRT can be obtained.

Figure 4 showed the dRT and its linear function
for each calculation ability group in first graders.
The ¢ test for the slope of the linear function of dRT
revealed that a significant slope was not obtained.
But the good calculator shows the negative slope
from the small number to large number. This
suggested that good calculator has the spatial
structure of number representation.

The dRT and its linear function in second
graders was presented at Figure 5. The t test for the
slope showed a significant slope can be obtained
for good calculator (r (15)=-2.28, p <.05). These
results suggested that good calculator has a strong
spatial structure of number representation.

Counting activities and grouping: Our
previous study revealed that subjects were divided
into three groups based on the response in marble
counting and finger counting tasks. The Left/Left

B Poor (n=2)
@ Average (n=9)
k- Good (n=6)

Figure 4 dRT for each calculation ability group in first graders.

300

group showed the response that is counting start
from left side in both marble and finger counting
tasks. The Right/Right group showed the
response that is counting start from right side in
both tasks. The Right/Left group showed the
response that is counting start form right in finger
task and counting start from right in marble task.
The number of subjects for these three groups in
each grade was presented at Table 1.

Table1 Number of subjects in three counting groups

‘Group First Grade Second Grade

Leftl eft 4 9
Right/Left 7 7
Right/Right 6 2

Counting activities and the representation of
number: Figure 6 shows the dRT and its linear
function for each counting group in first graders.
The ¢ test for these three slopes of the linear
function of dRT was not significant.

The dRT and its linear function in second
graders was presented at Figure 7. The # test for
these three slopes of the linear function of dRT was
These results indicated that
counting activities don't relate representation of

not significant.

number.
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25 35 57 58

Figure 8 dRT for each counting group in first graders.

B Poor (n=4)
@ Average {n=10)
-~k Good (n=4)

250
200
150
100
50

0
-50
-100
-150
-200
-250
-300

25 35 57 58

Figure 5 dRT for each calculation ability group in second graders.

300
250
200 E
150
100

50
0
50

-100

150 F

-200

~B  Left/left(n=0)
~@- Right/Left{n=7)
k- Right/Right{n=2)

25 35 57 58

Figure 7 dRT for each counting group in second graders.
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Discussion

The purpose of this study is (1) to examine the
relationship between counting activities and
representation of number, (2) to examine whether
the mental representation of number relates the
addition ability in arithmetic.

The results in this study were as follows; (1) the
response time in magnitude decision task for
second graders is faster than the response time for
first graders, (2) subjects showed various counting
direction in marble counting and finger counting
tasks, (3) calculation -ability relates to the
representation of number for first graders, but not
for second graders, and (4) counting activities don't
relate to the representation of number for both first
and second graders children.

The magnitude decision task asked for subjects
to judge which number is bigger. Subjects have to
press the right key or left key as fast as they can. If
subjects have spatial representation of numbers,
they could decide quickly which number is bigger.
The second graders children could decide faster
than the first graders. This suggested that the
second graders children have stable representation
of numbers.

A negative slope of dRT is the index of the
spatial representation of numbers. The good
calculation ability children in first grade showed
significant negative slope of dRT in the magnitude

decision task in our results. But the calculation
ability doesn't relate to the spatial representation of
numbers for second grade. These results suggested
that the representation of numbers is important for
the first graders children. Because they are in the
initial stage to learn calculation skills.
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