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The Role of Cross-modal Binding in Reading Kanji by Native Japanese Children

Mami Oda

Abstract: This study examined the role of working memory, especially the role of cross-modal
binding, in reading of Kanji letters in 75 elementary school children studying in the second and
third grades. I predicted that cross-modal binding ability would explain students’ performance
in reading words containing Kanji, reading Kanji words with okuri-gana, and reading sentences
containing Kanji, after controlling for phonological loop and visuo-spatial sketchpad. The analysis
results showed that there was no association between the reading performance of words
containing Kanji and all elements of working memory. On the other hand, a relationship was
identified between cross-modal binding and reading performance of Kanji words with okuri-
gana and sentences containing Kanji. The study findings suggest that measurement of cross-
modal binding ability may be useful as a screening index for students at risk for difficulties in

Kanji reading.

Key words: working memory, episodic buffer, Kanji reading
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L, B HENEEEIT) L IEELRETH S,
HARGEICIX, OB %, o HF, Hgo 3HEOL
FPHFEL TV Do TNHDOXFDI) L, fnkH D
ROHBELRTVOITETTH S, Uno et al. (2009) T
(&, HARGE O SCFH O Bt A WO B A IZ O 5 23
2304%, H15 HFA14% T DH—F, HEFIE69% &
FLLAEWIEIRENTZ ZOTFTRERIETD

ARFSCE, R A S & HE S B RS o —FB
LLT, UToHAEZHICI) FAEZT 7,
WARE - BRIl (CEREER) PR,
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WP & D TR A LENH L EEZ BN 5,

Sk BUELIE O A B 2 S B 55 % BRI
B, 7—F 27 A%€Y (Working Memory: LT
WM) #% %, Baddeley & Hitch (1974) ®EF)VIC
oL, WM IE—FEY 2 RO PREE & LB & 41 5 Gl
VAT ATHD. WMITHRIATR, HFHEV—T, B
ZEMA v F8y FO3ERPOMBIEN L, sk
TRIIFEGROSRLERERH LY . FHL—7
EHEM A 7y Fo8y FidEhEhEis e SRS
WMORFEZI S o Gathercole & Alloway (2008 ¥
W 2009) 1EHRETREEENV - T EHDET
Sl WM, HRFEFREBEMA T v 78y Fi2d
bR THEMME WM LIFAZ, Stk WM 55515
e, BLAZHITE WMIIHBLE - 22015k 2 — R IR
F-A$ %2, 250 WMEFMIZHIETE, WM
O EDVEFREREHOFERREEET L2 L
DD K LRENTE (for a review see Baddeley,
2003; Raghubar et al., 2010) o

finss, WM (2019) %, - BEEZHLEL
72WM 5 A kT 5 Alloway (2007) @ Automated
Working Memory Assessment @ H A 38 W % 7E i L
720 ZLTC, 2O WM TR M THLNT— 7 23EIC,
PFRGEATR, HHHV—T, BEBAT v F8y FD 3
BEHEPOHWEENDE WM EFVORIEZIT- 72, %
DOFERE, ARFU L T EH B L RO 2 2
O END ET IV TR EEENEHNI EIREN
720 WAL (2019) 13, ZOREESYE - BEO WM
HEONSSITERT 2 EELL T2,

YR REIIRA LT 5 & WM A 22551
BV, D728, Bl GO 21T Ay
ET Y, R TR L o0l ) e ISR 2 T
LUVHENH D, O XD BRI E R L O DOEEOH]
HWEATHI W EIE, WM OHRRIEITRIIH) DOTH
o L7e3- T, SR - WEOYE, HxtgsR WM
BERO/NSSITER LT, WM OFF: & I okt
YD 53T % 2 EDTE R VITREMEAVRIE S 7z, AN
ZTHEHHN—TEHEMA T v F/8y FoFEz
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L, Wl (2019) ofREEZET L L, HEIIBY
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W] OB ERELTIATOL A=V ETE
Wt B Tat AL, HHV— TP ATy F oy
FoO#MES (€557 4) WTHELD, D72, &
DEIBUNA VT4 VT RET)TANONAL VT4
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KIFT %728, ZNOORROEL RN 2 UEDR
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TERBM A v FoNy FERZHRETISHRTIL 2D
AT, BT AMONL V571 v IR L SREFE
LD B STz TR, EF) T 1 BN
A VT4 Y 7RI L CSREEE LT 52 &
ARENTZ,
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L OB SN T E 72 NEML (2019) Tl Ht
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EREZIZURL 22 v 7 LTERIED O ERICS
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WMl E it & L C, Wang & Allen (2018) %
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2)o WFHAMEILETOEH O L D, HiEL
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7oo FENT, BEFOHEZETTEILT MG, @
YNTHE D IRG 2 £ BB D B, %) A REIE, H
FEOR VA EEYNCEL DN TELRENFINET
HZEHRHAME Lize RBIC, LEEHDBICIEIHET
HRCIE 2 SR OSRD FWL T 1 L& LTOHfF
AT BN D Do LHGAMEL, XRAH ZHT
B SCRE R PR AR 2 MET S22 2 HIY
L L7z MATETHE L CERLAZETL, Sk
I & 2 EFEOHFE LT A2 SE L LT, B
A1 SHAET E CICAH T 4 89 %2 w7z (Appendix) o
WM 8 3 E O IR I € 2105, FiAs
L 3 ORI ZNENR 5 5725 720

(A) & R R AR

+

= D3

v

FEEFR A

(B) #LH G ML RS

: A

IEEE AsUELaS

N a0\
a9\

(C) /3f 7 o o RIS
(:’_édi 1)

(2731) (E71:2)

&

i A

P « 3 7o
ta~ &x

\ =0

Figure 1 WM BREOBI (HEHITORE)

—402—



AN ETE

(A) ETFRIAME (B %

A B (C) JCFEHLA iR

+ - +
HAB KA HATNS
B2
HTA HAB RA® ATW3

B 83
OIXx][z]] [OIX][Z] OIx1[7]

"“\u
L - ,& e

Figure 2
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WH4R ENNEE LTI L 7o Sy 2 550 xt
G ix60% (I3 0414, «W19%4, Py H s 97.83,
SD=6.74, 86-1102*H) 725720 LLF O 45HH K
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ERRONZWZ L E2MER L (S #HE A
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T L H AL, WEOKSSF ¥ VALV
AEICHBATWE L ERMR LI Nf 71 v T
B, EDAR%, S 1(59)=13.89, 101.72, -2.57, 22.99,
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HETENZENIEOMBAR SNz,

Hit A RE ORISRy HIWE, LKL
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Table 1 ZFEEZEROTBMEE EFFEHE L A REBS A

P M SD 1 2 3 4 5

1. 5 e LR e 0.55 0.26

2. BRI R IR 0.74 0.10 .07

NS T v /HE 070 011 .15 5077

4. FETHL SRR 0.98 0.04 .11 .09 .18

5. 15 0 {44 iR 0.47 0.08 .18 -07 .21 .11

6. CE AR 0.58 0.03 .22* 20 .31" -.09 .13

- p<.01, ’ p<.05," p<.10

Table 2 EFRAFRENEZEZHNEHE T RBENERFIA

- N T A AR 60 4 R SR R AR
GILEEAY S
Step 1 Step 2 Step3 Stepl Step2 Step3 Stepl Step2 Step3

SRR 29" 257 21 B35 367 30" -497 -567 -617
Bt S .10 .08 .18 .14 .18 .16
R ) R T R .09 .01 -.08 -.23 .18 .06
NA VT v TR 17 .30 * 247
R? 08" .10 12 a2 15" 217 24 307 34

" p<.01, " p<.05, " p<.10

R W & 92 L7 (Table 2)o BTk EIZ 4T
DFW LR FREIEE R ZFW L o 72 (Bs<22,
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(=24, p<10) PHBBENTERI T 1 TITHREIE
BREEFWH L2205, 4 (B=-61, p<01) XA T 1
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FERET DA T M D ST, HiEE LT
YT &) BT TR A O IR S 7872 -
AR MY (W3

WBRICARIIEOBR E BA R kX%, 3, AF
ZEId/NEE (2019) % Song et al. (2007) 12X - TR
ENZZETFOFAE WM & OBEIZD W T ORfZER
REWER L 2F D, BT TEMRE ST A
Mo72EB, ThHhOLEFTY T ABONL VT4 T
BB 2 &0 THUFDOHMIBIT 5 WM D% E % iR
L7 ZORRE, RVIRAOELZWETLWETEE
HLEOFANE, TV — TRBEB A v F 5y
FABEICHKTI LT, EBOMV.LCHE 352
EAURE SN Tz BT O L EAABA ST
% &) BEEDSTR A DRI B & LA ZEIC
BW TR E T Tw7: (Lindgren et al, 1985; Wydell
& Butterworth, 1999; ##Efl, 2009). L22L, T ®
BWERICHLBMMERE LCTEB oMMz ME L2
EIEARMIEOBRTH %0 AWM R EEAD L

EF)TABONA VT4 YR RNET S 2 L8
B OmANEEZRTIREORMN AR - A AD—
N2 2 MBS B B o

fiu )i, AWFEDRAEE 3 HMBEF LI ENTE S,
1SHICEANRIZETEHY 94 Y ETERBLTBY,
WO S IZRES ONFLE A Tiidk Sz & v o
Thbo FENIARHEZ I L CERER~ =27 V&
fifi L, EEBHIdEHoOREZ2FHEEFIChY 0T F
DORIEELET S E ZKF L 2o LA L, zoom &5
EHWTEBROEFERHABE LzbIFTCldhniz
O, RIFFEDOFREROBRIITEE L 2T E R 5 %0,

5 2 OFUEIARIZE LT OHAIIBIT S5 WM O
BENEREZLTTBY, WM A OH I B
LZENEHH L CORWETH Do AR, FEMiis
FHEREE [MWREIICHERZVIZS 22b 5T,
MADBENKHR SN Z L | #Hifte LTBY, FE
DT WISC % K-ABC S0 MEMA 7 W S h
5 (b, 1995), F72, BEURATXEESA
T 2#1x ADHD 0o FEREZ R 28 b
% (W, 2017) %12 ADHD % Pi565 2354,
T OARTF S & v ) BEEREATH A ORI S 125
B LU RS EE SN D, LD o TC, SADARIE
e S A 5T A S BWEORENREICHET 50
H, Fhe b, FEEEGEAE S EEDIORESER
BHHEE SRR 2 05 % EREC RS 5 LEAH
5,

% 3 OHEIZANITE D CFEHAMEOTEIZ DWW T
TH Do AL, LTS FTHICERT 51t
DML, LEhOERINFHED» O ERNAZE
T % L) G 2 BB HFEAET % (Gough &
Tunmer, 1986), L2 L, AKifgeidt 54 » LT3
ML727-0, X#EE A4 T2 FORFAZHMTS LV
Tl & TULEOHA & MHRISHE L7z L7z T
AWFFE TR EN T LHEHAME & EB &L oL, 3¢

DFAIIBIT S EB OG- TIERL, XEEL TR
FOMEIZBT S EB OBG-2R S vz v ) nf gtk
PEETE RV, — R CEGFOMBBETH, LFE
RS 2 O BREREMA L CLEE LTO 1
RLEBRT D EPRETHLEEZONS, 2D
72, ZOMBIZIZEB LT LRI NL DO
D, KFFEORERED SR Ehie v, S5HOM5E
ZBWT, &Y% CEFERO 71t 2L 7T
EFMW) 2 TEB & QMR HBGET 5 LE)N D
5259,

F7:, UFERAPETIILFEEAL TR IH—HT 5
WA EAR—ROYE LT, IEEDOHIW IS 7% 5 0]
REMEDTEAET B0 BIZIE [RARTWDE] v L
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BETWD] #BRLEES, KPR Tw5] o
TR A, ZOERERFT S5 2 EATENL,
45 A EDBEITETHS, 2F ), LiEEA 5
AN LT T, R S MR s ds
RS HLENDH D, TNITHLT, LEELTA
PR —HOBRIT O G, LEEEEIHHTE 4L
LHXFEAL TA TR DHEE (eg XF [K] -
49 AN [RZ)) ZEAETENE, EEEBEENT
CENTERLEZOND, LEEA T A O
DHREWET D LD ims ML, SCEeRE BHS
B — R G MG L IR DD D TH B, L7zho
T, — RN CREOFEBTTWGII LT, CHEOFHHI L
EBOMEZ LD THET 2 UELH L EEZ HND,
FROBAEEBIGT L L, SHROMETIIEED
RAEER AT A MR L7z ) 2 C, &
HERTRUIEDOM R Z THHGRET 2 2 P EETH S
EEZ LN, FIC, FAOEN) ADHD 45 0
PRI YRS SR B D7, FEEMGIAE X BEE O
TSRS 200 %8035 2 L1d, WY REFNL
BORBPITBVTHETH L, THITMAT, WHED
V% B B B B B 0 1F 2R UG % B o Tt
HCHEET 22 & C, HETOHAICEITS WM O
HOWE, BLY, ETORARD X T = X L FRIIE
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