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1990). wbA ¢17] Fof o}E-& dolE 2guof w3t
£ olgeg Holn, 87| 27} v =8 g2 &
A ABE EE= FHE Folg HolA drh
F3 87 &el o}5& 27] FHAHE Be H}(sp-
elling) S5 BT} ol EAE 4= A=
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A2 AgA71E FANME e gE¢ 2oz
Ho|d, Pennington$(1990)& o] F #HAAo] FUIF
M 7320 93 FFHE Aoz B3 g}

A7) 8L hdr] obsdlAlE 71 7124 S0
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9 Foj@ Idg oA 7|dEE ARE Yoyt
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&7+ A}, A 45, tiABA L Fel & FHst
715 g}, 53] o|g9 Abutsly 593 5L
3o BAHQ JF& 7H, gy EA7 T
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2, o] o}Fd &5 FEE A FAAT AR
F9 8 7)€Y F UEE 59, S8 EA7F 55
g ¢ dvm B}, =3 ol $5AHY oA A A
T2 FA-H4 5 Adske 8ol E F ok F
Y FojE Ho|x olFEL BEI AHWE /A1
AEFE 228 Yy, 283 AR 749 gq7A =}
Aol v AdA7]ed oEg veEdrHKagan
1966). Douglas(1972)= S48 Aol o}5o] &g F
of 7188 249l A&H FojoA ojgFE Rola
o, 2532 A AARA R A HANE 85
Hoz XF3r] YE1, T3 AAHQ) dMES T
Aske ZAge] A7) b ojxH o Bl v EE
Ao] op7|drta F3I5 Tt

gt FAHG N FA FHEL AFald
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o ol g FH& Aole UAH o Z 7} Fofjof oidt
A7) Eo] AFnl} M2 @5toH o9} B3 Hg
e Ad7|E, 23, 34 B 93] gEeld
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71 AL A5 AR on|9A Asla ofFos
At ¢947] Fol obswhe A7 uiAte] A
olfre g Foll # 27] o ofF Fole dojd &
ARt 304 A 589 ot 0 FEgAE
724-(Rouke 1995 : Strang & Rouke 1985)7} 17
o]t} Rouke(1989)& |2 FAdE lojd £
7F 4 o2 Yehde g3l Jda HEEty u)dd
]2 Fo|E Ho|&= Ao g BE3gony = 3
9 fHE, A3 BA Fo] & g Helgx
FR3A}. F97 Foll ol52 FAln AE) A
3 AlEjAAME e AR} AR 3he obs o8 st
T 7HA] ASe 2% | she HYgAs 35 Ad 3
Aorm & Apore EHP FAR rl&siddt. o
T9 ol GAlollA] 124] Ato] & 2F-8tof A 854l
st o2 AT X5 1Fo|d(oke]F 80 o4
& Hole A9 ¥t e Hyzle 4= &
AH 7 25 BF L BF Hal= Table 134 2},
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AH FYe] Hrh= w45y ol5§ A%AEAl
(Korean Educational Development Institute-Wec-
hsler Intelligence Scale for Children : KEDI-WISC)
E AR o] HARE BAIRE 15MI7EA] ALEo] Vs
3t AA A, Aol A5, T A5 2 1) 24
APEE 2} 7)%50] tid HHE € 5 AES FAEHY 2
e RS/ 1987). A= ¢85 Frlsh] 95t

€ 71284571538 AAEEY 258w 13hday
B 68hd7kR] A7} 7FsE AALR, 5719] dHAAR
o] Foi7 Qltt. ARAR T8 AR #AA), =4,
YL SRS o glon, 7] [ 284k &
Ao} gite] 29 F53 S A 97 244
= ol EE FASA Frt. 27] 23R BojE A9l
3= 58S SR Q) A B4 83 59,
AR 58, 9 7% /NdE olaliske TR o] Fof
A Atk o] At vk A e 990)n, BES) &Y
A 7Aoo FUEBE FRAGTE 63010 =S

Table 1. Demographic characteristics of subjects

Diagnosis N Intelligence Age(yn
ADHD 26 101.89+16.89 10.13+2.02
Dyslexia 16 96.57 %2791 10.55£2.15
Mixed Disorder 17  99.17+13.70 9.50+1.51

N 1989). FJE& 43 A} Ao FAQ 7
T, 8171 ol obe] 3ol Ao) A= A2 FHY HFof
o gt Uehte AUA ofE T84 EA)9)
=] Y AYAE sk ofglgo) geng
B0y =018 A& gt vl 708 3
A}Z 3= Test of Variables of Attention(TOVA)E AA|
3t o] FARE g S SR THF, $5
3€ FAs%e AR o, ARAY x4 &5
£ S48z WA, B8 daAE s A
H WA 71A] 842 A o), o T
F F7HHQ BRE A7) A8t WISC(Wisconsin
Card Sorting Test)9} MFFT(Match Familiar Fig-
ure Test)(Kagan 1966)& 7] AAst8t}. WISCY
TYZAXN2E S HFTY HELRFE B
1, MFFT ZARIA e 2% whAIZNY Q{48 vl
3t

3. Xz B4

WA ZF AARE Fet ZelE 2] 93] ANOVA
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o agx 7 HAREe] Al JEE fevlslA wds)
FA] Golr ] ¢t A FdE T4 Hde
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1. ANOVA H Scheffe At 243 H2HTable 2)

A TRHAL 2741 T 34 27N F99 Ao g
o] WA 5 Al wlate] ngiAl $5E FHE B
AP (F=3.95, p<.05), T4 27 N E E]HY 3
o] UrA] 5 gl ujste] gu|lA Az +3&
HERRE #(F=17.00, p<.01), 59 o} et} ¢
7] e} Fg Afolel= AniglE Afol7t vpehtA] sk
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3 T2 Aee AolE Hlug A3}, FoAY Hof e
o wjate] YmA F AL Aojy Aol FAAY A%
o Hlte] uiglAl A3t=e} YArHF=16.30, p<.0
0. 7Iz&% 7I5ArMIME Adl7] 2aAkIME &
R ko] e F el vzl gndA Axg 5
P& Jehiiglom (F=3.19, p<.05), $17] Zo4E Hol

T F FAde] F9 Ao Fdd vjgte ¢7] [(F=8.
12, p<.0D), ¢17) I(F=8.78, p<.01), 27| FAHF=4.
69, p<05)AME An|A AXE F8& BYE MF
FT, Wisconsin Card Sorting Testdl|A& ez} 3}o]
7} YehdA] itk TOVASIA Fate Fob Aukg-A|zk
M FHzk Zo|7F VehA] ekt ¢i7l Aol g

Table 2. Means and difference scores in ADHD, dyslexia and mixed group

ADHD(1) dyslexia(2) Mixed(3) F post hoc
comparison
BAT(The Basic Achievement Test)
information 58.42(33.15) 59.84(32.38) 48.33(33.45) 63
arithmetic 52.67(33.27) 52.57(34.11) 30.11(25.34) 3.19* 1, 2>3
reading | 42.67(26.14) 18.86(16.40) 19.06(18.66) 8.12%* 12,3
reading i 60.08(30.16) 31.57(30.21) 27.33(20.54) 8.78** 12,3
writing 49.20(35.98) 24.14(22.24) 25.06(24.94) 4.69* 1>2,3
KEDI-WISC
information 11.22( 3.32) 9.57( 2.28) 8.94( 2.24) 3.95* 1>2,3
similarity 11.19( 2.92) 10.00( 2.45) 10.28( 2.67) 1.07
arithmetic 8.78( 2.87) 9.79( 2.89) 8.17(2.18) 1.44
vocabulary 10.96( 2.86) 9.07( 2.84) 9.28( 1.71) 3.54
comrehension 10.52( 3.02) 8.86( 1.83) 9.72( 2.54) 1.87
digit span 8.93( 2.25) 8.92( 2.50) 6.61( 1.79) 7.00** 1, 2>3
coding 10.44( 2.26) 11.71( 2.97) 9.06( 3.40) 37
pic. completion 9.93( 2.72) 10.21( 3.02) 10.00( 3.58) .04
pic. arrangement 10.26( 3.01) 11.64( 2.68) 10.17( 2.85) 1.30
block design 11.33( 3.57) 12.07( 2.23) 11.06( 3.13) 42
obj. assembly 11.00( 3.11) 11.14( 2.77) 10.78( 3.26) .06
verabl 1Q 103.33(15.24) 97.50(13.42) 95.78(11.20) 1.87
performance 1Q 99.55(17.20) 110.21(14.29) 102.67(16.29) 1.98
total 1Q 101.89(16.89) 96.57(27.91) 99.17(13.70) 37
VIQ-PIQ 4.73( 9.00) -13.13( 9.06) —-6.65(12.76) 16.30*** 1>2,3
MFFT
errors 59.23(28.57) 56.00(26.07) 69.18(28.89) 92
reaction time 46.81(29.27) 38.82(30.05) 43.12(26.69) 31
TOVA
omission error 77.03(43.01) 49.70( 6.23) 73.67(35.40) 2.52
commission error 61.48(22.39) 40.84(13.28) 60.91(19.29) 4.98** 1, 3>2
reaction time 67.68(16.55) 65.20(11.66) 71.32(21.62) 46
variability 79.14(29.36) 55.74(10.34) 83.18(29.03) 4.33* 1, 3>2
WCST
categories 4.42(2.17) 5.36( .92) 3.76( 2.17) 2.19
perseveration errors 54.08(26.36) 49.45(25.64) 3.18(31.31) .76
*p < 05, **p .01, **p 001
Table 3. Canonical Discriminant Functions
Fcn  Eigenvalue  Pct of Variance Cum Pct  Canonical Corr Wilks' Lambda X df Sig
1* 2.7183 63.80 63.80 .8550 .1058 77.504 48 .0045
2* 1.5427 36.20 100.00 7789 3938 32.196 23 0961

- 227 -



o] Y] % o] vjste 04M 9F(F=498, p<.
01)s} Ak Alzke] WAV (F=4.33, p<05)ellAf= &
T QA 58 F8E LSt

2. Y 2N

wd 24 F3 209 d g5t AEEASG 5
o) I§A, 932 F}, 49 %7} Table 30l AAHo}
A},

Table 391419} Zo] &4 19 Fojsigler &4 17
g 29 A AL 247} 63.80% 9} 36.20%0] .

Ao vl 459 (D YA Table 49 2t}

Zt et 2t AAL Aeele] AadAE Tabel 59%
z2q,

Table 5914} 2], 4 12 KEDI-WISCY ¢1¢]
A AsH FHA A%y Aol(dojyd AT-FAY A
T BA AR dehid e, 71aRr] AzabeE
22 AR 240 o7 Aatee AE das v
AL, TOVAS 2ARQF, Auke A v,
go Fols ¥4 49g Yehidtt. ¥4 2+ KEDI-
WISCY) 71&2x7)8} A4 27}, 7128 7157141
Asl7), 917) 119} ARA e 274408 A 4ag e
pFel=s

e 2719 BEFTE T3 4 AEE dAR G A
U35 £5F A3} Table 69 AAIH o] Th,

T AFEE 9388%2 $AFE(33.3%)E ¥R
zIsta o}, A os $A%E FEEY ok

Table 4. Canonical discrminant fucntions evaluated at
group means(group centroids)

Group Func 1 Func 2
ADHD 1.49060 81856
dyslexia -2.55535 87157
mixed - 03990 ~-1.72804

Table 6. Classification results —

25% o1& Flojof Frhe 71E(41.66%) A 483t
I A A AHE AAE ] 29 R AR A
BAGAAE Fote] 79 Fo JL 90.5%E %
3t e, ¢7] Aol AL 100%, EFE 2ol

Table 5. Pooled within-groups correlations between dis-
criminant variables and canonical discriminant

functions

Func 1 Func 2
Difference(VIQ-PIQ) 39276* 13044
KED}-coding -.36537* 14794
BAT-reading | .26828* .24999
TOVA-commission error .25457* -.14786
TOVA-variability 21118* —-.19522
BAT-writing .19979* 15747
TOVA-omission error 19301+ -.09037
KEDI-PIQ -.18753* .02809
MFFT-errors 11217 -.11138
KEDI-picture arrangement -.10069* .03825
KEDI-block design -.09830* 05697
KEDI-comprehension .08910* -.01154
KEDI-similarity 06616* 02341
MFFT-reaction time —.06148* -.02041
KEDI-picture completion —.04449* .00658
KEDI-TIQ 04224* .00820
KEDI-digit span ~-.02710 43001*
BAT-arithmetic 01957 .32961*
BAT-reading 1! .24085 32872
KEDl-information 17708 .2339%6*
BAT-information .00896 .20025*
TOVA-reaction time .03602 -.13519*
KEDI-VIQ 06034 13267*
BAT-arithmetic -.11109 .11842*
KEDI-picture assembly -.01271 .06209*

Note : BAT : The Basic Achievement Test

KEDI : KEDI-WISC

VIQ : verbal 1Q

PIQ : performance IQ

TIQ : total IQ
*denotes largest absolute correlation between each
variables and any discriminant function

NO. of Predicted group membership

Actual group Cases ADHD Dyslexia Mixed
ADHD 27 19 0 2
90.5% 0% 9.5%
. 0 12 0
Dyslexia 12 0% 100.0% 0%
, 3 3 12
Mixed 18 6.3% 0% 93.8%

Percent of “grouped” cases correctly classified : 93.88%
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£ dode dA T4 o, 971 Fof, EEY
Bl Al JDre] QIAA 549 Apolg AHE YT b
£ B A4S §3d Z A Agvh A Jge gt
U & HEd £ JQErkE BT £98 A e
T Aol Jde 917] ol ol njste], TOVAY
SR QT Ak AZEe WA AA gRgle HlE
£4¢ Yehigith. TOVAY FEefdM® 87 &
of Fdo] ulFoz & HFE e oY, F9
g o Jde wige]l AUXA AN FAHLE 9
wele Ade JehY @g9th o) vjdey F9¥
HA G FAY ol Fde] ¢i7] ol Fdol st
o] FAtel vl EEAHE 7HAE Aolghe 7Hd 1§ AA
3 F2 Aot AeAA 2AANIA FJDzE e 2
ol Yehd AL AT 2 LAl Bolqitt. 3}
27AMNAE 87] ol Jaa 798 Fof I Al
of 9u|glE Aol UeA| kot EFY Fofl A
ito] U] 5 g wdte] ouiAl R S
UERARTE AoMe 713} Add E3E ol
o] T8 Fof Aol wlgte] uiA Axd &
& JERAIT

Banatyne(1974)2 89184 Ao ¢jztsle] A5
A AZAFE 91F g3 FE(FFA, 013, o
&), 04 s @iz, B, 2o, AV)H (3t
F, 27, 71%), #59 X34, 93], 1459 2
32 wsste] Bt o] F AVIH FHEE,
=7, 71%2)E FEH3 AP FAE Bolx 3= A
o2 Byt & A7 4%, 7144 598 X5 H
AlA F8 Foj& Az Y& Ao 47139 2
@ Abolol] S=849] 2ulgl: o7t vieltA] Qe o]
FE, 47] Aol Jdo] AoH A& A=l o
o] YoBZ ojAH oz ojF A F9 HAE
RBAH GgE F7] gzt Y 5 gl AL
FAYHE k] et AoF (AE A B4
817) Fofl o9 Qo] A T FoEE, ¢17)
Foll s}t FY o A Alold] YuiglE Aol &
e g Rojeks /M 28 AAH Fa vt o
2 Fo8 Aol Jdkg ¢7) el JaS WEE| 9

3o 2oy AFo] HiAlE F Y HALE ALFor &
Aolt}. 71527] FAGAE W BAAA HYe= 2}
ol& YERAE ggkont, 7] ol Fdol Ywx) F
Aol Hjgle] 945 £8S Yehiglon, whd 24 4
o FAE ozt gl A9 Uy F g s
FE g guigls S etk WCSTol &
ez Hol7k VeI g3 o], 98 Fofl ol
A5 oA ol $-S BRItk o] dFduh=
A5 &kon(Posner’s 1988), MEFTHAIAE
YT grigle Aol & UEehfR] gfol, 78 Follg 1
ol Feo] 23X k& g wlsle] WY FFHow
Hgsid Be ORE Wt o] d7dd 9A R
W g4 251900 Brown & Quay 1977).

7] ol Hetg Y FAdo] A A &
Arpl A 97 Fof) ol wdte gn|glA Az
F& Bolx Y& AL, §7] Fo obso] XA )
£ o) M 5 Aol A2 ANE F53ln
olgldt ARES FA3 7l FRA AE ofewol
F018 Fol) olFE0] Ao Qs HE o2 rr}
f ade & AR, dA 25, Ao A5 55
A A Ao e ARG 2jo] & YehfA] ekghort,
Aoy A5t T2 A%5e] ZolE ula BAg A
o) ol Aek 2 T ol ko] T8 Aof Ak
of Hsto] o3 x5o] YR oz AsE Y= A
E, do} A FYAe] Aol AurAQ o4 259
S AsjA)7)E A0 E B THRouke 1989).

AAE AR 7% g 715 AARINE 97] Zd)
e £8Y Hdo] 398 Fof Add vjate] &
233} A, olag A, do] 94 2 AL FAAA
Au A Az F3& Bola YAt ol ¢17] Aol
FAgol & F53} AAA A2 FYE BY Ao
Zhe 71 38 AR 8 £ B2 97] Aol obse 84
A EA/E &2 H33) 589 Fol(Van Ordens
1990 : Felton & Word 1989)2}= o] de] o7 A}
T dXsHs Aotk w3 7] A ol5ES E4L
olgl3li dolg Ak FAME ol $-& Yehy
I 9ese g5 Ut

FYHY A F Ago] Yehes AR Folg =
F Ul o], M 48 AR s Aot 3 AT
AAVE A FAA UHA T F o] wste] 9n|g)
A e FYE 1T, 712 83705 AAY Al
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AAANANE, YA T g vjsle Jujdoez A
Z% 3 JeEht & E8Y Jde] 7 Fog
9HS BT /A gl ¥ olel, 4 FEY 43
A&7 gt dEA e T Y] EAl, FE54Y
A7t 7 FE2de BeFa it Dykman &
Ackerman 1991).

o 24 Ax, B HFE0] oF %l o239l
Ao, 87|l e B JF &S 100%E 2ol
ef, A A" AR Bt Jud sk Ao
RS AR F e B 97t EEEUE
b g 12 Fo9 Ao Jast vz F Jdhg i
3 Tk & FYHT AL e F e Age vjsie
Aoy AFo] Y AsHtt FUFH o & A4S
Roln AFE 7k §7], 247] Lgdatell A= 9] &
JHTHE % S Role ¥, 7)|327] &334
AAE 713l Ferrt 80 Azxsty TOVAY
AR 5, Ak WA, FHFI e
B Aoz Yehta 3ot ol vl A 793
Abel HAE AR 9171, &7) 234} 8171 F el 9}
ool e F83% 4TS & ¢ I Al
A 3 9lt 3 2w &5 Jdy v 7 g
< B8 £ ¥2 Jeuae glod FAFeR
Frojngt 5 ot I 29 w& AWE 2
2ARE AFHAY =2 A70AR) 7|28 7)5 A
o Asp7], 8171 I, BrAe AFAleltt. oj#{g A
T £ Ao 584Q I FEHY] Brl= ¢
7] Zole} 7o oo ol XA AL BT
TR Y& # olde F gl 43 FAgoR 4 A
ofe] Agto] B AsHA Jeptn Sle Adoz 33
=z gt

olde AHE T LY 9] Fof A& ST #
3 BA, 9o} A FAoA] AAH HEEA ] F=
220, Fo8 o Y-S Al A& T4 iAo A
Adidog Mg vagAds et EEE o
A 8713 A2F Fd o) Jdd AAF vlE
44 B JEpAT. o8 @ dde 73 I
7 FogYFe] I AAH EAE JehdL BE F
Hde] Fhde] Bad B, 7] AAHE £ske 4F
= ZAbeh v|dojHQ FoE At 28 43S ¥
F AL AAET

o] F9 AgdozE AA, AFoA EEsH o]
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COGNITIVE CHARACTERISTICS OF CHILDREN WITH DYSLEXIA AND/
OR ATTENTION DEFICIT / HYPERACTIVITY DISORDER

Seungtai P. Kim, M.D., Ph.D., Ji-Hae Kim, Ph.D.
Department of Neuropsychiatry, Samsung Medical Center, Seoul

The present study was conducted to investigate cognitive characteristics of children with dyslexia
and/or attention deficit/hyperacitvity disorder. Cognitive characteristics were evaluated by using
KEDI-WISC, the Basic Achievement Test, TOVA, MFFT, and neuropsychological tests. ADHD
group showed significantly lower level of performance in response time for correct responses
and presented variability for correct responses in TOVA. Dyslexia and mixed group showed
lower performance in Reading I and Reading II, Writing subtest in the Basic Achievement Test
than those of ADHD group and in Information subtest of KEDI-WISC. In order to determine
the diagnostic effectiveness of each psychological tests, discriminant analysis was conducted. In
this analysis, 11 subtests of KEDI-WISC and 4 variables of TOVA, 4 subtests of the Basic
Achievement Test, and MFFT, WCST were included as independent variables and each
diagnostic groups were dependent variables. Discriminant analysis indicated that overall
percentage of correct classification was 93.88%. The clinical implifications and limitations of the
present study were listed and discussed.

KEY WORDS : Child - Dyslexia - Attention Deficit/Hyperactivity Disorder.
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