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Working memory capacity related to reading: Measurement
with the Japanese version of reading span test

Mariko Osaka (Department of Psychology, Osaka University
of Foreign Studies, Aomatani, Minoo, Osaka 562 ) and
Naoyuki Osaka (Department of Psychology, Faculty of Let-
ters, Kyoto University, Sakyo-ku, Kyoto 606-01)

The efficiency of working memory capacity was measured with the Japanese reading span test
(Japanese RST), which was developed based on the Carnegie-Mellon RST (Daneman & Carpenter,
1980). The correlation between the Japanese and the CMU RST was found to be highly significant. The
present Japanese RST seems to predict reading efficiency in the same way as does the CMU RST. The
Japanese RST was found to be correlated not only with memory span but with reading comprehension.
However, it was not correlated with existing verbal intelligence tests.

Key words: reading, working memory, reading span test.
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AL FIC b 5> TV BRI DB TIZHS Tk
W, —RICT —F TR BEZ DS, £TED
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TH, TOFEORHEEPEAC LV EZNE, Zh
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2HEELT, HEFBRY —T 4 YT ARV TA D
FFEITo 72,

J—F 4 T ANRTRAMIDOWT

V—F 4 > 7 A5 X b (Reading Span Test :
BUTFRST 1) 13, HiAD 70k A LEEEES 3
T —F 7 A% ) QMBI (efficiency) DEAZE%
HWET S0 ENzT A b TH 3 (Daneman
& Carpenter, 1980), RST T, Ft A D @RI BT
2, (EHOUIE LR & S TERR 0 M 7 AL
KWHE S NS, BT, RL ERRENDIEX
EWEBEHE W “OE CTHRELRNS, EXOXRK
DOHFERFERSETWL, I TR, HEMCATS
N B2 OECHREERS TS L WO EF 7o s 5
LAERTERDZZ LWL, ETUV—FUI7AEVD
REOLZYOWHEHESIETLED., Z0LI5%
HEHFE TREICE LT BT, WL D% THEZHE
TEIENTEILERUETL2DOTHS, et dH
XOEIE, 2 X SEEBICHL TWL T2, O
W25 EZNRORBLTELEITNIER S\ WHEEE
DEHE LD, D& RHAELBEEBEORFVED
BETE22ICLY, SiALBEELLY—F 7 X%
VDOEAZZHEL LS ETE5DTH S,

EC, AATHIWEINE 7 —F > 7 AE) DRE
W, ALV EBDZEEZONS, HIZIE, Fis
DEBELRHATTIE, HACIEFEREZAVWSL L
Wiz, BEANEREMOMNBICHS T 5 2 &
NTED, fH-T, HoORFHARY SRS NI HEE

Za
7L

Bos®E 55

EAFINCERET 22 eNTE LS, Lrl, REE
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HDEH 7T ST LA EFETEE B LIF, XOEKRME
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LR OHHOHEE L VI DRIELWERTHS S,
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DAY T A OFFHiE & OB D WT (ER
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#-, Daneman & Carpenter (1980) & DH#KRD 7z

HAZEM RST & ERFICHRAEY — A ¥ — - A u Y RE
THbN T3 RST (LLTF CMU R L B%) % [EIREIC
Fiif L T O 275 72,

B &

wERE  KIRSMERERY O FHERE 30 4.

FEBOXE HXREOENIZ, BEFROBEE
580 X HBEINLT:, XOESIE, EFRAKL LV X
TXFEPLIOLFOREEDLDERFEAT, 80X
WoWwTlE, HomrU TERBOHSEFTENMTbONI
7o (I SFEEICR S Ly, THFEFICEH LY, K%L
40 4 DFEER R, BXOFE @Iy 2.20—5.12
OHEBETH->72. ZOFHSFHEENETELHD L
By DI O>WTIIHIR L2, BRI, BARGE
YLTCTIOX AL, &8, XOHSEFECS
oL 722 40%, RST OBERE b > TWwih -
7z,

RST RSTi3, 2o 5XEHETERLENS
SITT T bz, o T, 2XEHETIEAF 103,
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X, 13 cm, K& 18 cm LA — R LTI %
2 EDCEXFETHREN, ¥y MNEIIBEADOY —
R A & L7z,

#3455 —4 v MEElIX, Daneman & Carpenter
(1980) TEHREXLDREBEDHEFETH > 7z. CMU K
TRy —7y VEDF LAY RAFATHY, MICEIF
LEEANEG TN TR, HAEOEXT, SCRICHk
B2 HERIEET S L, £ LTHERANSHEE S
DL LK D, FIT, ZOHPERL THEE
T, XHOHEOTICHEESF & ZOHEFERS —7
v NEEE L2 ¥ —4 v NEBRIEAR, BIFE, BE
HRFEbEEND LD CEHB L., i, =TV
FNEOXYHNTOHBRMBRXES LTy FLElL
7z, F—7 v FEOELIIFRGRLO b DO 10 7,
BFRINT 4558, EFEEARKUDRELEW SFETH-
7z, RST D X 1d Table | OIS #E L 5, & B,
CMU JiOXDESIZ 1205 20 HEETH o 7z,

FiE&  WEREIIERE LN L TED, #ERED

: REOTEY—7 v b LHEBAE, PHERTREAD
T, H5VEFERZMATHALD, HilxHvwiz) LT
WLz 22, %L OWBRENPERLTADREBELHRFTE 2

DETHTHY, FLBOTHELD LRETERO T HHEKIC Y

—7y NOHENRIHTE 2 LR LD, ThEeBRLk,

Table |
Sample sentences of the Japanese reading span test

4 305

FIA4T7A4RAFKEFEBRTOICE x5 EXW,
BOBISERLZICHEEM LA SFAE L.
FANEbUEBICES Y, EAEDbY kEErM»E TS
nr.
BERHEOLHATD TRz L E, DELEVLL.
y—7y bEEIKEF FRLZFIK AEbLLR B
Wiz

FEHEOFEEHIC RST Ot 723 &
R—Y LI I XOABHIRIE Tz,
FEEENR—VEDL BT ERF IWRXEPNIEF
WHIL THite L o Iciema iz, #BRED | XEHH
Bz2E, EBREBIEHLICC—Y2DLD, HEREZ
WDR—Y DX EELEHARKITLDOTHS, 0
X, WEREDXOEHICHEEDO Y N—Y L 2{T5 2L
BEF 21D THS, DL TETEHRITTOE,
Bz 2 XE&ETIE, 2O — N IZE-> TE»rLL
EXARFARBICEADOS — NBHIRT 2 &, #HEE
BT THEDOY —7 v FERRE LT ER 5%
v, ¥—7 vy FEOHLEIEFZEHBTH o7, BNk
HEhR LT 2720, £y FORBOXDY =7 v b
ERREINCHRET S 2 LT REIRE .

W ERGBHER, WEREOEE OFHDR— AW
rPhoht:, HAOEEIZT A b eEEBL T—EK
BB EDCHBTRRES D, BHICEEZEL LT
W2 E3 I NS ECRERERE 2. T,
AT CRBERMEBES LD, HIBERE R
= CHARRICEE T £ D iR LTz, B, E’J%A/Tbléiz%
BT, XHIOYIME TAEARTRAS VRGNS LD
RBER, Y7 v MEERMAL (HRUBEICIIER
BE 1. EBRENI—FE2DL B LT SEEER
B BT 2 XD EaEI LT, FARRMIZ, AV ORE
WEOH10»s 25 e Lz,

SEEH L, Daneman & Carpenter (1980) U

W, &XEESHETDS b IFTEROSE u%@
Yy bhESALIZBDEL, 2RTIEZTIERO L &I
05EDFHiE Lz, V=T 4 YT ANRUIE, NATE
feEADX Yy O L DRES R, Bz, &K
3N ETRATELEETIE, A8F30E48%,
F 72, 3XMIRITTE THD 402 BTV IEM
DBETIE AN F 35 LFEE S, BB, HEFE
B & CMU fRD RST OHEDIEF I EIC LD Z
v ANE LT

hivtz, 3, |
WERE 3,
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Table 2
Means from the Japanese and the Carnegie-Mellon
Reading Span Tests

N min  max mean SD
Japanese 30 20 50 345 097
English(CMU) 30 15 50 288 1.00

HWREEE

WERE 30 4 D 2 FES O RST 8 5 0 f/IME & F ok
E, BXUFHE L F¥REZE% Table 2 1RT, B
DFHEIFARER T34 TH -7, 2 OfEIX
Daneman & Carpenter (1980) D A< H3f/N 2.0 H»
SEK 5.0 TH Y »DOEHEN 3.15 (§SD=093) THh
SO EIFIE—HT 5. CMU JRIZTFHED 2.88 TH
v, HEREWEOMIZESTED sl (1=240, p<
0.05), HAFERUIZLE L T CMU RO ERMED - 72

DI, CMURTHW S Lz OHI FEAFE
EoT) BRObLM SR WHENH 12D, XDSHE
LIZbBLADRVWHDRDH-T72dTHSS, L
L, BHAEMOEE S (45—50) OfFBRETIE, Z
obtﬁué#mb%?,CMumkéﬁw1ﬁ%%
TW3ZEFERHTRETHS S,

&C, HAFEKE CMU BROMOMER, €7 Y >
DOFBERED 072 L &L, LOMHNCEETH >
7z (p<0.001), M7 R PEICHERRED shilzZ &
o, HARZEHO RST 23, CMURTHIEENL S B
DERBRICT —F > 7 ATV ORELZHFELZ M
bbb, %72, Osaka & Osaka (1992) 13, AAAD
KF4IZ, EFIO CMURR &3 #74: % ESL (English
as a second language) FR® RST OHEIE 21T-o77. =
DT ANEIXHRCMUIRE DVFEZTH 3 2 L LIS G
CMUMRERULTH S, ZOESLEKE LD HARSE
M DB ERICEVHREB TS (=084,
p<0.001), ZDZ s bSEOHARTER RST 55
BT —F 7 AEYOMEL L THEVIZHDOTHE Z
EWIREBEINSG, RIZ, T ZTERLIHAKE
RST & x €Y 21N> &£ DRBARICDWTHRET L7z,

® B 2

RSTCHIE S NBZ Y —F > 7 XEYORNELZEIC
a3 2 Hi» 5, HAGER RST KD AEY X
N EDHBC OV TR 21T o7z, AE VANV T
AWML, BFOAEY) A DEMIE, VRS & EF
WOWTHHRETo7, EFIKOWTE, W, Nk
CEAR AR A A — DSBS h T (EEAE

FesE HSE

B IN—T) &, 75, Al EDA A=t E L »
B (REHEETZV—7) BERSK, Z20%h

WZDWTAEY A OMIE ThiLi.,
FH &k

wERE AWRAERERZEOEEE 304, HEBED
Iz, EBR1OMEBE2ZULESEZREENTY
7z,

RIg HRBICH W EFII TN TEBETET, %0)
EF‘/CE{ZFIii))W < %ﬁ/lé%ﬂ F_Jl/!g”?‘ 39% (WJ ’ /\’
£, 5 /I, ¥ B, Fih LB AM%M82—99, B
Al 3.41—4.89, F¥{E 433, SD0.38) &, Hikik
PMELS RIS RWET 39 F (I #, H, £, A

I 431, SD039) £HRL e, BHRYEE Rl

DOFHMIE, JLE - /\H - AH - BBE -5 (1977)
WEED Wz, E7e, WETE L b EBLMER I 72 L
ik b T HMl 2 BEFS0, SO ISR ME 2 B I B4 L 7z,
WHETO, EFORIMMEZIZIZHEL L.

AEVRNTZM R, »— F OIS EH
MENZT LTTHIRIS LIz, AV A3 4005
LM () O THIE Uz, $ERE AN, 45T
T4, IIHTTH LB EWnS X312, R LI
—EDERKMZ, iy bEREONIE, %
DOEERRD stz BERER, HcESISHE
RV, HREG EETORYNE, EEHRRD L5
o1, FREREOEND DRWE D IERIAD
niz, 'B, AEFVANRYT A ML, WTROREO

BTy, EHcOE | S T»MMTbhb.

RST HAZER RST 1, FEE | L EEEO HFiETH
EWMfTbiviz, HAFEM RST £ XEY AN T X b
DFEITEF X, WEHREC LD ATy —nNF XL
7z,

BEReEZE

Table 312, #:EaE 3040, HZAZER RST & £ €
VANV T AN OEEOEEIE & EEEREERT.
RST OB EDOFHEIE 337 Th Y, DI, EE
| ODFEREIZIZ—HL TS, 2B, EBI 2207
HEBRE 2 R 72 25 ZOBEERE 12D W T D RST D5
DFHEI 3.35 (SD=0.90) TH Y, FHEIE 30 4
DIEEEZRIIBD SN, AED A8 O,
BE, 4, Erebie, —RTAOTXTOEIE
HHEEREFEBY CHETCELEAZERE L
f,%kﬁﬁmﬁwﬁ%%@x%UxA/abt.

Table 4 ICHAGE) — T 4 V7 ANk, AFY R
XY DR E O M OMEBIRE 2 RT., A€ Y A8
& RST Oz, BB hEELMEBENHED sk,
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Table 3
Means from the Japanese Reading Span Test and four
memory span tests (N =30)

Table 4
Correlations among the Japanese RST and four
memory span tests

mean SD
Japanese RST 3.37 0.94
Digit-span 8.17 1.77
Hirakana-span 7.83 1.66
Kanji-High-span 5.20 0.99
Kanji-Low-span 5.30 1.02

AR
EEAEET

#) Kanji-High ©
Kanji-Low

HAGERN RST 1%, #0F, VR#A, SEEEEFEOD
FOMEREE TCH-o 7z, ZOFERIX, Daneman &
Carpenter (1980) T, HFED AEY AN & RST &
DA% RO TV B FER E—T 2.

%72, HAGERR RST & OB OME L, &EAM:E
FrOMTRbE» oz, LrLans, KEAME
ZLFEESHERIRD NPT, 2D XD &k
BrBEnl—Re LT, EFEEET L& CHvS
NrHBOERNBEZONDL, HREDHRSE T LS
L, BEEOEWETTIIFHEOE, TabbiE
T2 L X WEFEERET AR AL CHFRENICHS
1T 2 HEHRE L HuoshTwicZ edbhol, Z
NEESIF S X5, BEREEFOFEDRD I

FEENRRY, R, EFOERACEDCRED
DIEH NS H o Tz, Bl ZERN R & & 2 T 2617
EThsn, —H, BEAEEFORRICOVWTE, &
B HRCBKIEL b D ThoTe 3B Z 6N
v, Lwd D, BEEEETOSE L, TET
N EPEE R BRI F OBEWINEN AT E Iz LR
ENREL THENOTHS, Fz, EFOERYOF
Wik, EWRAYRIED, Bl MR EEZ 2RI
PECREZ AEIRERILL BRonl, 20X,
B RS EE O STEBEE T, EFOBROEE /D
BB LI D EHEINDLZDOTH S,

—7, RST b XOEW®ROHEL2 S DD TH 5.
WREDEMWMB X 5 RST & & BT & o4t
WY A, WEOMHEERbE Licd O LH#fEE
Tx %, fitfs, RST 3EFHABAKICE HE LR
JarEEZoNEW, 200D, EEEEET L
RST & OHPBENEL oz bD EHEES NS,

= B& 3

EER3TIE, RSTCHIEE N7 —F 7 A
DORR L SFERE L OBIRESKRT 27: 0, HAGH

J-RST D-span H-span Kanji-H Kanji-L
Japanese RST —
Digit-span A48**%  —
Hirakana-span = 41*  .66**  —
Kanji-High-span .62%** 53**  40* —

Kanji-Low-span  ns ns 3 ns —
***p<0.001 **p<0.01

*p<0.05 *p<0.l

RST & HIGEMA D FAIRE & ORI DRI &R 72,

% &

wWERE  KBSMERERF O A 30 f. HEE I
&, OEBRCSMLEREIG IR T EL >
T;-

HEERRE MackE I, ERNARREE v
B, ZZTRER ThN, Buic AR EE, 5
KREBEREED NX1S & SX15 DHEMRAEEMRE D
M BHEAE, XEFK (NX15 5, HLCH
B (NXI1S5, %55 104 g), BEEEM (SXIS, 5 104
E) CHEZE (NXIS, FomE) D4EETH-

. B O HIFREE X CESERE LY 1 53 308, HLOCHE
ﬁ#zﬁ}, HEEHEMEN IS Tho . i, HEGE
FHETIE, XEOWERY 2 45T, BEB L UHR
BAEOBNC Mo 3EEOREDO 2 5 | FEET-
7. BMTIEFE IR, HEEERESRBCRS RN I L
EEROTI T LELT,

RST HAZERR RST OEfTIX, EBR 1 LFKRTD
%, RST L AIREMRE O PENEF IFHEREIC LD 7>~
FaE LTz,

HREEE

Table 512, HAZEM RST &4 & MIGEMRED TNAL
@E@ﬁﬂﬁ&ﬁﬁﬁﬁ%rf HAZER RST & 41
BEME DB S OHEBREE R & 25, HARRER
RST EWTNO TR L ORI b ERELMAEM IR
B oot (HHEOMEX, SCESERK, LI,
HEEEAE L HE LB o E I Zh £ 1009, —0.18,
0.02, 0.03 TH-7z). ZOFEFRIF, RST THIEL TW»
2 N IIHERDHIBERE CHIE LS 2 WA L BE L 7%
WZERRLTWA, AEEREE, HEE—DODRE
CERINCEWET AN THY, MMOME L ORTHE
BESWT 25EE 5w, L TRSTE, &
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Table S
Means from the Japanese RST and the verbal

intelligence tests (N =30)

Fa

7u

BesEk ESE

Table 6
Means from the Japanese RST and the Reading
Comprehension test

mean SD
Japanese RST 3.33 0.76
Sentence Completion 18.26 3.41
Word Order Completion 5.67 1.69
Word Association 7.30 1.47
Sentence Memory 7.67 1.56

Sentence Completion (3LE52RK)
Word Order Completion (B3 A#EK)
Word Association (BiEEHAE)
Sentence Memory (H # 50[&)

)

mEHEOY - ETHOMEICE D OFEE ST 5
REfIvsfbi, 25 LI-MHENIHBEORED sk o
FERO—DEEZ 6ND,

X Bk 4

EER 3 TlE, HAZERR RST & &BE F A7k &
O OHMEERBED R ELo . LdL,
Daneman & Carpenter (1980) TlX, HFEDY —7 4
VT AN EEREEREFIME (VSAT) L oIz
BT oNTWE, 72T, K¥EdEDOEHER L FHE
HEYV—F 4 v TANRN e DOBEER 279, KFEA
ZRBICHEM L - EFEORXGEOME R ER L, %
DB E X HAEERR RST & OB 2 a7,

H &

WERE  KONSMEIZE R O EERAE 30 £, WEAE O
hicid, EBR20A2EEL TZTLE 64088 %
Nz, MowERE I, EE, 2, 30wTFhoE
BRiZCH Il Twieho e,

RST HAZE WRWM KB | L FRETH .

OO TRAM FEHT A ML, KEAREVS
—BRDEFEORME (1992 £ & 1993 F£.0 & X Fi i
) #2EL LT, EUOREERER LY (BAIE
BEHIZEDCTEE LR, MER, EXEFHATE
OAFCET 2EMICBEZ DLV bDTho7z, M
BOMEITERR, ZEGENETH -7z, BERFMIX
30 43FEC 50 s A & LTz,

TR B

Table 6 12 HAZERE RST L 5:f#S 7 A N OFHE &
e EE 2R3, HAEERR RST O#iERE 30 £ 0D
X 341 THY, EER2 2ZT T 0HERE 144

N mean SD
Japanese RST 30 3.41 0.94
Comprehension 30 40.43 3.95

DFHEL 332 THo . o DfEE, FERIL, 2,
J3EBDWEL—HKITBMEERH>TWS, Fi2, RST &
BRI T AN DM B EELHABERRED s i
(r=0.50, p<0.05), Z O K & X, Daneman &
Carpenter (1980) ° Masson & Miller (1983) »3, IEED
V—F 4 > 7 AN & VSAT ORI CHEI#ED T
W3 ZrEextnl, RST CHIES B AR, —H
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