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AESTRACT / _

) It is estimated that apprax;mate;y 15% of the schaaL
chiidre //in the United States ha reading problems, while only about
1% of s dents in Japan have su ' d;fficu;tiesi A ]Qlﬂt stuﬂy was’

for this ﬂlffe*e&ce, Subjects HEIE 61 Japanese klndargarten

stuﬂey;s in an urbar School and 57 American kindergarten students

: £r§mfi'n sacigeccnamlc backgraunds. The students were administered
1) a,cagn;t;ve p;acesslng ca'pacity test, (2) a let%er/hlragana
knowledge: test, (3) a letter discripmination concepts test, and (4) a
number concepts and principles test.” The results showed that the
Japanese students scored higher than the Americans on all four,
measures. The findings suppa;t the pcsitlan that thE ;nc;dence Gf
failu:e tc PIQViaE adeguate 1nstruct1ans. mhe f;ndlngs suggest that

‘adéguate lnstructicns, perhaps in the form.of a model .of. teaching,

causes

‘may be one way of reducing readlng diff;cuTtles in the United States.
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'le?EIEPEES in the Ratg, of R eadlng Prablems 1n the Unlted States
- 2 F B ir ;
and Japan: A Search fc:r Causes
| _ ghth World Ecngress an Read,lng
- ;i o Childfen iﬁ the Unlted States apparently have more reading
5 o prﬂblems than*chlldren in Japan . Gi¥son and LEVlﬁ (6) estlmated
T - !7 i ;;{?
that at least 15 percent Gf the clildren in the Un;ted States
have readlng prablems Makita ;7) répartedsthe 1ncldenﬁe af
i .
| r;adlng difficulties to be’ but Q 88 p‘ercent of the school pru, ;"
_’ lation of Japan A jcintﬁ study was c@nducted by researchers- in.
% Japan and the UDltEd States to :ziientify pDSElblE causes far t;l"
N dlffe:em:es in the repc:rted incidences of reading dlfflCulElES
m ' Tha flndlngs will, bé descrlbed in this paper.
§ B 'I‘he/i'e are seVeral pgss;ble sources c}f readlng prablems
‘o ‘ Amcmg EhE CEUSES C'f "d}'SIE;l)a llsted by Verrlg\r‘ 512) are neurclc—
ERIC : =) ane. ,3
T ) : . . ﬁ. . . F K
E > e o o . 3 i . _ 2= R o _ i __ __ __ _ _ P
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-fi;;?éicaiﬂlmiaimeﬁt maturatlanal lag. of the cere&ra] Eoftex éﬁﬂ‘;
\5 {h' heredltary fa:tars | Rabegk and Wilsan (9) attflbUtE readlng

'E% §; ﬁ ‘JIEES\tQ (a) slawness in mental functianlng. (b) Emgti;;al
Vi *upeet GI lnstabllit¥- (¢) impoverished language backg:ﬂund and_j;f;
R oy (d) sp221fic sklll deficits in such .areas as audltary dascrimi—. "
:::_ \’natlcn visual dlfferentlatlcn,iWQrd analys;s Vand sequenciﬂg

;;f l F,r kawa and Sunsh;né (é) found that there was: g SubSEaﬂtiﬂl

~ \7

3}} c@mpr’hens%an (r .43) and CPC and vaeabulary (r = SO) on the
I@wa Test’ afsﬁéslc Skllls They alsc fcund a substantlal corre-

iatl,n,(r ; 51) between Furukawa s letter dlscrlmlﬁatlcn con-

K :  . CEPES test and CPC SamuelsA(;£) stated that.the "adequa;y of .

o

'1nstruct1335' ~may be ‘a cause fofeadiﬁg'ﬁfableﬁs . One of" hlS
,%ccncerns appeared ta b% the sequencing of the Stepsrln learning
‘ﬂ f ‘:, to read fram 51mple to. cemplex as in Gagn ] (2) classes af.
| , bgha rior. | ) 7 o tv _
,;i“iiA}’l/ Sakamctc (lD) sald that beglnnlng reading pr@bably does not_
}>f.l vpase a problem in Japgn bécause (a) hlragana ‘the Japanese

pondence; (b) parental caﬁcern especlally the mother's, is;

shown over the dévelgpment‘aferaadlﬁg by thE’chlldeﬂ and (e).

publications fDr p:eschaal chlldren are numerous and of exceilent

a9

. quality. Sakamctg s lnferEﬁees are supported by Maklta (7)

lﬂast on the*palnt Df symbal dlfferEﬂces favoring the: Japanesee

ipaEEﬂts have on the children but inferred; lnstead, that children’

‘n =

may_acquira letters th%mselvés because . of a scéialienviranmentg'

F

BRI S ”felatlgn between cagnltlve ‘processing capacity (CPC)(Z) and

v
xgsyllabary, is easy tg learn since there is a sagnd symbgl corrés-

scrlpt, Mutalshl (8) appéared to disagree on the 1nfluence that'-’

tzhst encourages such learning. He did gay, however,. that language

ERIC  .:0 ... 3/ oD
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© " Differences'3
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’;develapment is hastened thrcugh preschaal educatign

'-Qprcblems and reasons fcr the cross eultrual differences ig the

'_gaticn

. While the analysia af the. pgssible sources af reading

.

4

incidence of reading abléms suggested maﬁy pagsible fesearch

areas this study selected the fallaw1ng questlcns fnr investi-

' Lo
i Y

o * sl Yy

'(l)' Is tbefe a diffarence in CPC test .scores?,

(27 Is there a dlfference in the rates at . which Ameriﬂan

"Qand Japanese students master lettéf/hlragana knawledge (ta ber%

refe rred/te lenEly hereafter as 1ettar§)?

F

- (3). Is there a dlfference in readlness to. learn 1ett2fs as

A‘vmeasured by Fﬁrukawa s test cf letter—dlscflmlnatlcn ccncepts?

3?4) Is there a dlfferencé in the knawledge of number can—.

F

’ cepts and prlnclples as méasured by Furukawa s number cgncepts

and prlﬁclples test?

Since dlfferences a?e tc be ex?ected based on the aﬁailail%
d ta é’flfth question was askedl} Can the difference‘infieﬁter
kﬂéwledge be elimiﬁated by “adequéte instruati@n’"? "Adéquate
1ﬁ5tfuctl@n5" in the present study meant ‘the appllcatlgn of a.
GPC model of teaching and studying.

beefare examinlng these questlcns 1t was necessary t@ recgg=
nlze and compepsate far severalaeultrual distinctions betwaen
the two CQUﬁtKlES Fcr example, there are 26 LEEters_ln the
Eggllshjalphabet but there are 46 basic symbols in the Japanese
syllabé?y Thls préblam was resolved by randomly selectlng 26

Japaﬁ se hlragana fnr lnclu51an on a test of "letter kncwledge

- Alsa the syllabary, unl;ke the alphabeg has a vlrtually c:t:mpletean
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* symbol-sound Qafresppndéneeﬁithe namg -@f a letter is the same
‘L * ’ ,

as Ehe saund (e.g ’35 13/Ehe short a saund as in Amerlcan and
|
|

1

is alsc named E) z Despite these dlfferences b21ng able ta.dis-

crlmlnate bet een one: hiragana and. anather requlres the same’

klﬂd of 'knowle dge (e.g,-cf "straight lipes," "curved 1ines

.and other sueb egﬁcepﬁs) as does recognizing letters of thg
. English alphabet. ‘ ‘ v ' g
. A second cultural diStiﬁEEiQﬁ lies in tﬁéischa@i terms Gf

LJthe two éguntfies, The Japanese schgcl year beglns lﬁ Aprll,, K

ﬁhéréas_tﬁe Amerlcan schcal year beglns in Septemher - There-
Eaée, there was a possibility of b1351ng,th%.study by either
chranaloglcal age or amount of prigr‘féfmag?ﬁeaching at the time*

v,
e

cf testlng To fegﬁéyéathié p"sibili&%i-éhe"childréﬂ in the
United States were‘tested in Dctcber (cne manth after the béglﬁ-'
ing Df school) .and aga;g Ln_May . The Japanese chlldren were -
only Eested in [May (énermcnth af;er th31r‘k1ndergarten year
Eggép). :Regérdlesé af’ggis procedure, Ehe“timeéiqaschaﬁl faétar
Wég'naé equivalent. To E;Pl§%P; Japanese pérents*gaﬁ»cpt to :
h; igface thEi:ichiidrEﬁ in kindergarten for Dne; té three-year terms.

-Dur;ngvthesefyea". Ehe»childfan are exéased-t@'aiggfziculum”

which covers s%x afeas n;heal;h, society, nature, language, music,

zandiagqs and c#afts

, 7 | . ok

oo - A third culﬁural factor. involves the ‘pictures used in the

& . | ‘ '
e ,CPC test (ta be descrlbed in detail la

‘“} .

fcatball is a ccmmﬂnly available objéct in,the Unlted States but

er). Fcr exampie a

"nct in Japam.- »Theréﬁéreﬁ the CPC’ tests were modifled slightly

A < 3

to consist of similar but cgmmgn i&ems for chlldfeg ofy each

country-. ¢ R v

(€] L. } : - < .
: o Y . e, -
Ty . J




7‘pr1nc;ples in quantities that did m:

- TY lllustraté the use af thls madelﬁfi

';‘cﬂuntrles Tberefcre thé 61 Japanese

- were chosen frﬂm a c;ty because th21r k ‘%ledgé cf hlragana is

Lrukawa and his calleagugs (3} fcund that it was p@ss;ble;

!

:“ﬁrease reading (décoding) sklllé by as much as IGD percent

’?f@*first graders They used a’ CPC;}mGdel of teaching and study—

i
;FS First, chlldren Were

ing can51&ting cq/three b331c eleme
:fn quantltles that dld nat
f?kawa and Sunshlne s test

' fé)g Secdnd the .units, cf 1nfarmaéh

pyramldal format whlch can51dered tHe s

organlzatlan qf’reading materials

A

dren Thlrd based an the pyramldaﬁé

;_mr_.:”

\h her Qréer ééncept or principle in the pyramld was used as a

Ier facts, gcncepts, and
gxcééd thé childfén's-CPG_
teachingvletteféicf‘the

alphabet, chi 1dren are first taugh

& \d . )

- combine them lDtQ letters the_lett,ﬁf
il il

Rl
and the words are cgmbined*inta a s¢ fence ("The quick brown

are cbmhined into words,

I

fax Jumps over my lazy dog.!"). !;Iﬁ"” Ehing letter features and

-letters na mﬂra than three are: taué at any one time since
* [

. S C o e o & '
this is : 1 average - of kindergartpn and first grade children.

on an: attampffta magnify,

N

m .

k




f—n——w-ggésgeéa1H-Mayzn£cancea;1;§r schanl year than that—af the atﬁéf

ﬁiff&fgnceslﬁg

‘%

.all- fr@m a low EﬂClGECDanlE grcup,ﬁfeparLad medlan famlly 1n- ‘-'
‘ cDme was $3 150 in LQ?B) The Amﬂriaén kindergarten Chlldlé?’

'wgre in faur-EEﬁaface classes Twa classes (Group A) were

i

1] = f
two’ clagses (Grcup B) and thé Japanesé chlldren

. Tests ' . ’

— . ) — =

o The‘kindgfggften-Ehildrén‘in_GfQu§ A were gnly{givehia_
CPC test and a 1etter kﬂéﬁlgdge {FEE “Group B and the Japanese
childfen were glven four tests: :CPC, letter discrimihatian'

cmncépts ‘letter kncwledge and number concepts and leﬁleles

&

A brief descrlptlcn Ef each test fDIIDWf,

1) The cagﬁ;tlve pr@cessing capac;ty test, was referfed
fc in the original paﬁér by Furukawa and Sunshlne (4) as a v1sua1;
sharF=Lerm mémarggtest It‘was subseé;ently renamed because of
the p3251b111ty that it 15 a measure Df levels of prac2551ng
- and because of the uﬁseﬁgled‘naturegaf thg dual-storage memory
chéary. This cesﬁ cénsistgd @f,QS!piczu%es on BSKmm slides pre-
sented by Eimedldevigeé.‘:Fitéﬁ,fa‘éet'Gf~fivezpiétprés was %héwn
at‘tbéiraté of 2 seconds géch, %ﬁa the child was as%eﬁ to ﬁémé.[
the objects seEﬁFCEEgEj éccks;;iémp;'egcf); This was a practice
Séé to determine whether thé_éﬁildfundefétéod"the iﬁstr;tcimnsi
Next, a.sét of 10 piétufes was Shqwﬁj‘éﬁd feg%§l was gestedi
This*prdceés was rEpéated with a seéﬁﬁd seegcfllﬂtpictufés; thg
average recall on bmth sets beeame a child s CPC score. -

" (2) Iurukawa s letter Lnawledge ‘test was composed of .26
lower case letters The Japanese version developed by Sakamat@
XCDﬂSlSted Qf 26 randamiy selected ‘hiragana. fhe "letters" WEIE'
presented 1n gr@ups of three since the average CPC of thé kin- |

frrdergarﬁen,ghlldren in the Unltgg States appaared to be abaut




%%"zhree (4)

’ c1p1es af addltlcn aﬁd subtractién

‘Differences 7

. L

(35 The letter discriminatlan conce ts test developed b ,
7 P y

’ Furukawa—ggnsisted Df 2 sets ﬂf v15ua1 displays THE children L
_were asked tc select fcr example a clrcle frcm amcng a circle,
Y a squafe and a triangle (a group of three 1tems) The concepts'

L_tested were thcse that teachers in Japan Qr\the Hﬁlted States

mlght ﬁarmally use in descrlblng 1etters

(4), Furukawa s number cancepts and prlnc;ples test. con-.

sisted Gf cencépts (e , mare " "1ess " andjnumbers) and prin-

/

Resulﬁs o o IR P

!

The results fo the Amerlcan chlldren in Gfaups A and B and;'

the Japanese chlldren are. shawn in Table . The -data w111 be"

v T

L] o - - - e .

‘Insert able 1 abaut here
1 . ) ) .;(

— \

_considered in the order in! ‘which the tests were ~described earller.

-'I@é CPC test scores s%cwed that the American child- en, as a~(:
‘whole, sccred‘signlflcantly Tower, F (1, 115) = 8,29' p < .01,

than the Japanese thldréﬁ " The dlfferences for Group B were

» = l
sllghtly greater at the tlme af entry 1ﬂED klndergarten than at

© the t;me Gf completion (i. E .October versus May)

On larter knowledge, the Japanese children: tested in May
were superior to the American :chlldfen 1n Group - B. tested in Dcte—

bef,"‘(ll 94) 32, p < .001. The dlfference was not 51gn1¥ 

(]

ficant, hawez;r when the chlldren were both ccmpared on th May

test - after the Amerlcan thldfen in chup B were taught durlng: f

ithe 1nterval between tests by teachers using the CPC deEl of

geaahlng (3) A camparlscn was also made w1th ‘the letter kﬁaw—
. Y " ,




S TRl A . .
‘;1eﬂg3‘éf theféhildfeﬁ in Group A (campoggd of children who

were in klndergarten 1n Hay Qf an, earller schoal YEaf) !Thg:“

V -Japanese éhlldren were. also!fuperiar in letter kngw;edge to

. fhe Amerlcan ChlldrEﬂ in :%:_f,fﬁ-‘ (1 llB)-— 18.30, po< . 001

The dlfféIEﬁCé between tQ;tfb Amerlcan-grﬁﬁﬁg“favarlng Grcup
B was. alsc slgnlflcant -F (1} 113) = .82, p < 001, . =~

» The letter dlscrlmlnaticn ‘cancepts test shawed 31gn1f1=§
.cant dlfferences F (1, 94) .01, p <' DOl ‘in favgr @f the

¢

‘JERSBESE ch}idren over. Gréup ‘B chlldren when' the 1atter were=

_tested Ain Dctaber but ﬁGt in May
N Flnally, the number concepts and princlples test cgmparisaﬁs

were all 51gn;ficant at the gDDl level and favored the JapaneseA

thldren,
. /s

: To. establlsh the degree of relatlgnshlp betweeﬁ tests, é
:%umbér of carrelat;ans were calculated First Qf all, 1t shcuid .
be nated that none of the fegf3551gﬁ analyses were Slgnlflcant o
fgr the tests conducted in Jgpan For the k;ndergarteners in
Group A, there was one 31gnlfleaﬁt caffélati@ﬁ r (29) T/ 5 ‘E
‘_gv,Ol, between the letter discrimination cancepts test and letter
kﬂnwledge test. ' There were several signlfigant céfrelaticn co-
: _efficients Eat,the Gfdup B childreﬁ | i
(1)7 Letter dlSCflmlnatlDﬂ c@ﬁﬂeptsiand letter knowledge

‘tests for Dct@béf r (27)' = .52, P < .01.

‘(2) CPC and letter knéwlgﬁge teéts for May: r (27) = .36,

p< .05 - o . | . *

(3) CPC and riumber concepts and pfinciglés tests for May:

a r (27) %F.él. p < 05, -

Discussion and conclusions

5 v



o Diffefencee 91 .

The reeults tEﬂdEd te ehed some needed 11ght on cross- .

eulturel dlffereneee in the ine;denee of reedlng dlffleultlee

The mean scores of’ the CPC teet all favered the'Jepeneee'ehile
\ '

dren, H:wever the mean of Greup A, unllke the means of Greup

.
B, did not dlffer elgnlfleently fram thoee cf the Jepeneee

'ehlldreni As ‘for the,edventege of the Japanese ehildren, the

CPC eéefee, as.well ‘as the ether test scores, did not correlate

: elgnlffeently with eny ef Ehe ethere Ihle leek'ef a-eigni=
~f1eant eerreletlen 1nd1eates thet the Jepeneee ehlldren were

- all leernlng equelly well deeplte the CPC and ether verletlcne

When the Group B children s test scores were eubjeeted to
regreeelen enelyeee, the eerreletlen between CPC end letter
knowledge - whlle not elgnlfleent in October was elgnlfleent in
May . Nevertheless the eceffielent ‘was a ‘low one (r = ,36).
This reletlenehlp may be.indleetlve}ef an influence.that CPC

has on leafniﬁg, Furukawe (1, 2) has found amble evideﬁee that

‘this is true, w1th higher eoefflelente belng fcund when the 1eern—,

ing teeks were Df greater "dlffleulty (1iei, greater in number),
Preeleely haw thle effeet 15 exerted and how it can be eliminated

_neede further etudyi

In the final analysis, the differences between the CPC scores

- of the children in the two countries need to be interpreted very

conservatively. The reasons for this caveat include the small
i . ! '

sample, the fact that the tests differed somewhat in content and.

=

were administered by different persons, -and the,finding that

differences were miﬁﬁﬁe despite the effort to magnify the differ-

ences through choice of subjects. Finally, the letter knowledge

test, which showed no significant difference indicates that the
Y v = : ] .

11

&



’ §;7 f-,,‘ _-.:'[  o 'ff 'tFDifféfEﬁéES 10“
»effect Df CPC ‘if any, need n@t be a handlcap :,ﬁ . v
Wlth regard ED the seccnd queSt1an 1f the Amerlcan chil-
_ldren are not taught prgperly, Lhe;flndings show that élffer— u,'

»ences are. found in the fate at whlch 1Etters are mastered
Q

The magnitude of such a dlfference at the inltlal ‘stage of read-

. ing Ean be exacerbated as the years gﬂ by. Fcr example '*héfi
\ P ’ ’ _ B

Grgup A chlldren were fcund at- the End Qf first grade to be able
’ta read anly AD percent of the vgcabulary selected raﬂdamly _ .‘ ¢ffr

frgm their readers iﬁ camparlscn to 80 Percent for a graup of

'flrst graders whn were %aught by the CPC model in klnd&fgartgn
and in fi first grade (3)‘ : ' | _ ;?{i;‘_; 'ff_i' S

The answer to the thlrd quest;gn on dlfferen;és in resdlness

to learn 1etters as measured by the letter dlSCflmlnatan con-

;cepts testi is. alsg afflrmative -at the beginning of the ye§§ but

s

riot at the end Qf May . As expected the correlation between'
' &

letter dlSCflmlnatan chert test scores and 1etter knowledge Cte

test dcores decreased frcm October to May The Substantlal
cofrelatlcns suggest that the letter dlscrlmlnatlan test may

N merlt further cDﬂ51derat1Dn by reading specialists as a dlagnDsEf
\’tlc and remedlal taal Apparently, the knawledge of such QDﬁCEDtS\
" as ! 'straight."" "r 1gh and ”left"gls related to the acquisition

L
" =

of letter knawlédgé

The Japanese children Qere superior to the Amerlcan chlldreﬁ

-?Gﬁ -the number cancepts and prlnclples test. If the flndlngs in !

)- :the area ‘of’ lettEf kncwledge can be generallzed to numbers then
; s there may be a fallure in teaching arithmei;c in the Un;ted |

States, at least at the SQhaal where thls stud; taak place. \'%\
Althaugh the thldrEﬁ ;ng&rﬂup B did improve durlng the sahcél
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R

A‘-V‘labillty ef the CPC medel in teaehmg erlghmeclf
, The’ anewer te the f;fth end flnel questlen enAellmlnetlﬁg

. 1etter knewleﬂge differences thrcugh "edequete 1nstruct1ene

5.

s eeeme te be e peeltlve one, The flndlngs appeer te lndleete thet

i_che CPC medel of teeehlng may PréVldE the type ef lnetructlengir

thet can eeeure Amerleen ehildren af sueeeee in reedlng o
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ettrlbuteble te a failure tc prev1de edequete 1netruet10ne "
The dete mey elee prqv1de some support. for Sekemete s (10)
pGSlElDﬂ that hlregene,le eeey to leer@, Jepeneee perente are
xeeneerned eve% the developmene ef readlng by thelr ehlldren eed
'_Jepanese pubfleetlene fer preeeheel ehlldfen are beth numerous
and of exeelleﬂt quelity Eeken in toto, nevertheleee the
'ev1denee seems to suggeet thet’“edequete lnetruetlone " pefhepe
in the ferm cf a mcdel of teeehlng, mey ‘be cne wey of feduelng
.readlﬁg dlff;eultlee in the United States, A eleeer scrutiny

of Amerleen teeehlng practices in- erlthmetle is alsc euggeeted
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Table 1. Test Means and Standard Deviations
Type of
Lettégi E Léttégi ﬁﬁﬁger Céﬁéepts
Children Tested CPC Knowledge Discrimination and Principles
United States
. Group A (May) 3.77% 22.12
L15%% 5.64
Group 'B (Oct) 3.21 16.11 14.03 14.43
.76 7.69 3.01 3.33
Group B :(May) 3.41 24 .59 . 17 61 17.21
.85 2.90 2.25 2.54
Japan (May) 4.16 25749 18 .40 19.11
1 23 1 56 1 67 1 82
*mean scoreé
Afstandard "deviatlon
It 13
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