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%7 oll(learning disorder)ol tigh H o= A Z7}
FEFH, Yo7t AAAH Ay a7
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2l #Ago) Aol A= Ao

Z 317 Al(central nervous
7FAgith= Holth Silvers}
Hagin(1990) 2| EFe AHRY, 19629
Kirkol] 9J38)] &t Atol(leaming difficulty) 2= 8917}
ArEl7] Aol st ol5ES HESY, AH
A ZAgobs, u)AM 7] 5 ol(minimal brain dysfunc-
tomFC 2 BFHAH sttt olF 19673 vl=
B4 Aksl FEAoNoF A9 243 (National Advi-
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e

0,
o
3 o

Areshedl B sht o)l 1R AAHA
oM AL Hol:= Holv, ABHQ e 97,
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ZANE B 48 g £33 BAHE S
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(Public Law) 94-142%8 0] 238 S5Aoie] £A
2 AAsk= 247 7% sk 2 23, s
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Leicht, 1990, Bigler, 1992;Branch, Cohen, & Hynd,
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o gt fol3 A 7AE AFTH F AL, Ak
oA P case study)E Agro] Bz AANETH F
HAES Bl AAAY AA A thEE ojsh7HA|
7hs3HA gtk Shallice, 1990). 3+ o] HZollM 7
zsh= Q1% 7159 vl A(modularity) 71E(Mor-
ton, 1981; Fodor, 1983) 2748 FAE FAlst
= X9} AEIhe] A AZAF A (connectio-
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w39 AR B4 Ao FAtol oiat ) T& Ve HAFUT, AohE ohordt A
SEAole] g B BRE Alxshe AA4EEH 7101 7l@o] A7) A3 AlEIF Ve 95
MEES A3t Utk o)gdt A== 33kl 3t ZE FY AgE B e FE A
£ ARH 9rise F4oz Nddstn, B4 o od FAE AHEshe b Aol FoHHTh o)y
H(module)oll 4] Zgg Hols FAZHU 3HYH3 g A= o8 ¥ FHXES AR AT
2 FEE T Ae K8 ZAHE AN Fok NS HHE A SE L (Fletcher, 1983), e 33 ¥

AArH o2 3 FY EFol B d7s uF & 2004 veRd AlZkAzZE 7)5ake] slel(disso-
§ Ax, Frix PEEE A7y EYES $HY ciation)’t ¥4 ATAME LX) FHACKSiegel &
& A THRourke, 1985). AR = YAH H& Linder, 1984). %%} Fletcher®t Satz(1985)7} ti# =
TAA Heog, Avt A FHAE E o 9] obF ML dHeE AAF WRATY #3 &
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performance)(Boder, 1973,; Doering & Hoshko, 1977),
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24 H3KFisk & Rourke, 1979; Lyon, 1982; Martis
1975), & (3) EUHDoermo et al., 1981; Satz
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AT Aztol A A Rouke(1989; 1999)= ¢17] &
»7] ZojE Hols oy PHEA o] HEL v
Aoix g Aol (Nonverbal disabilities:
NLD) {l o2 gwysle AFHoT APSIHLh
NLD%] o-]x—l ‘—E':lo] 71»7(4 H]'?i ,\]7}_17}
= a‘sz}, £X2}, AA2E, = 24 312
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1985; Doering et al, 1981) EF% IFTEE At
Boder(1973)2] A7 3HRE e d4d A

29 27] ATF SR, /1% 27 oRe @
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Fatchk 1 F 3 AD63%)2 A-AdAH 73
o8 WA dFe HFS Hols Y

(dysphonetic dyslexias)o] ¥, & FTHI%) Al
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Friedg (19812 A7olME AE B4 dolv
dyseidetic i @ = 2] dysphonetic oA 7|th
e v v do] JehA] 4tor, dys-
phonetic T oFF-ECAIM Holx o3 BB
3to] dow Ao HMelg gdshe ke ot
oA 71" AR Mk Boder2) 3HH
£ b7 AFEA o tidk Hr1Aelst
AR Foll A ejef7t ok, &Y=
AT WA eg = A7} Aoz x| Fuy
ATHLyon, 1982; Satz & Moris, 1981).
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€ HIF AFE  UATHHier, LeMay, Rosen

berger, & Perlo, 1978). Pirozzolo(1979)+ & © &
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TP, HzbE Ao FEHA e AT
dlokgt 8883 g)7](phonological reading)E E.o]
B, F2ks FHE AE sE Az A
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3l Bannatyne(1968, 1974)2] A& Fol ulz} gt

EANobEe) AN LA o) B

471—

A
-

of

S
AEFAAE > dojd Adsl > Y5 A4 > A4
A FEhg BEAoR AF3rIx kAR o] B/
Hol shgatoe) B4 3k f8 & ERlsrldle T
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2| AE 71 QJTtHKender et al, 1985). E5AolE 2d
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£ H7Pgr § AKatz, Goldstein, Rudisin, &

Bailey, 1993)olM % AA| o3t ko]l Ut
s 73‘—?—{— AHA thAke) 2074 o B339
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A3 7] Y8k AR AEIEE Yool WaAol
Z3I9 T, SREERE ME OE UAH VT
o] A3 g weled AAARIEA Bt
8% Hriges  APEUTKRourke, 1985
Gad- des & Edgell, 1994). Lyon, Stewart®} Freedman
(1982)2 759 ] &l ofsH 4292 Aoty
& ez AAH, AAAEH FHAES T
z BAME An, ZAgE Holx FHHEE
(spatial), Hz}-of, dol-FH EF, A&
(sequencing), 7|tH&HA] & & 59 5714
f30) A2EUh Satz9t Moris(1981) % 73
< B3 AR dr1Fy e fEe
sy 1 Asl, AHkEl o FYelAM AEE
HolE A30%), Aol F+34 Atk A
o2 ZAg Bole B4 doizte] JH16%), Bl
o]d x|zt Aabo|Mut AjE A E Hole A|Z-A]|
Zh-9% Ao th26%), Aol oot 2z Aol
=% A11%), AR FAMFH, F71F A
Zof o3 st Aol THsAdol T2 AFAE T
AAbAA obd &4to]l UERIA & HHHI3%)
Zo] HAEY ol HEHE ofsolA vHE A
=3 233 A3 (Van Der Viug & Satz, 1985)
AME, FA SHREECl A=Y tY
obE o R2%7} 7|& AT BR AU
AlZAEE BHe el fEy ERTe] ofY
2} ¢l7] Aol E R wAH e LT AlA}
e =% vk HEHY ¢t MARde 2
3te s nasts H2olA HIEE Bakkerst 19
S8 E(Bakker, Moerland, & Goekoop-Hoefkens,
1981; Bakker, 1990)°] A7to|rh Bakker= 7] 3
Mol “74 Zd(balance model)’ & A ABHHEA]
obz9l 7] MeFo] x7)ollE 2H3(perceptual)®]
Aut Map dgdo) Z7hgel web Aol H(linguistic)
o] WAL Az3HE I ofFe] olH¥ TH
Ao HHG AL HgsA 2 o ¢yl F
o7t YA "okn Bgkw, ool wet g7 &
o2} 744 e AYsidoh e
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L-type (linguistic type) V%
Ago] UFE ALz HAH w2y RYHI
8717t Aotk welA ¢7] AeEE M=
o §lo] Payped 7IsH o g 9utol x7hy Mg
o p=dHA oEST FRET 7S E L
A, Ltyped 715HoE HEsA dE® sk
zo g e bt 7)1eE ERER e Aol
t}. Bakkert ©l21% 31F3e] Hole AR
Aol we} AA4estd A5HHe AR s
o, olx zZt7] 4 wgd Nkt 71 A3AIFY)
&l v -EA A A= (Hemisphere-Specific Stimula-
tion ; HSS)& AM&3h= Ziolth & E°] Ltyped
917] Aofjole] A$= BE 7] AMEE FHF AloF
of MABld d BgH UL F O HFEHOE
9]7] A FAsA HI, TIFHLEE ¢ A
bl Hsrl 202 ¥ o/fA Hod B
Ath Grace(1987)= WHF 544 A= 71HE 123
7] B¢ A 8§ An, ¥ 7 #% EF 971 &F
7} ZAFEUT ERPAAIME 7|oiE Wizt &F
Buty Btk Bakkers ©lE A 3H7A9
9 7 M55 ERPs 9TES 53 LP ype &
go] BIAES AFHYT, AEHA o83 7
o] AT Byrigks ZHAA 2 Elgs Aol
A-sichs Y B3 ok olME Y A=
sajol] wpet BFILEA Ay BRG] Al o
gt BRsMER] i, shgabole] sHelf¥el B3
JATEL FEFHNE Holx dhiel A" /¥
(verbal subtype), &3t 3 (spatial subtype), D1-&
7y E% #8082 BR3ky QIrHFletcher, 1985). 1
U o3 st AEY BRI AR o] oA
™, Skinner(1981)7F AAIZ Al 71A| T4 847} ZE
Zojzlo}l Bt A, ol T EAZ 27l
g Wolel 258 AN T YFYES 4T
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AAHe R shebslz, AlAAlEEE S @g
GAE T AAA A7)5e] Bl i ola)
& &ole o Aok

AAFAEEH NEE tig FAHY
Z Rourke(1989)2] Stepatoiol] #gh Uz A7
28 HZe AHEY, I+ H-33531e] I
Fa R I A IR r|zoNM
Z3H T, olE$ 1A Y AFol Y
oy} ARE|A AHZ 7lEol S FA He 953
 BHE FHI Urk AE Eol v Sy
ANNLD)S| 8 AZAdelsry Ag2 F2, Al
zZh BRAR AAEE 7le, AMEE AF i F
€9 AU, oleidt AFL olxH R F73
Azt okale] ot 71YoE BAIE ob7]8lal ©
A BEe AFATIA TEL, UobbAe At
32 HEEARE ojojd 4 Ukxm HTh o]H
H gyl A W(stream)o] A FH O (YA}->0]
a>4b2h) A8 /1A 7)FEClY HRo IdEE T
A Hi, ol AdEC] A}Holn AL Aol
M A3 duEE Aog Hlt Rouke(1994)E &
3] NLDY| 1A A3 AS|A Ado] ¢y 7]
Fo] AoofA 7|QlEH RoeZ Bokm dE x7]e

531715 (intermodal  integration)-2 @R33dh= 93
(white matter) Q-4 €4 T2 Gr)%o] b
of BlaiA ool FIZIgE $HbFo] ATE 7HHL A
o8 Byt

WAL Pennington(1991)2] S ole) Tkt
BE= o3 AAATAY MPAESA, 1= &
ool F23 3 7)%2] D(module)E 2
(phonological processing), ¥ 7] (executive func-
ZF7HA QlA|(spatial cognition), AF3)ZE U]
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(social cognition), 27| 7]¥(long-term memory)s 5
7IAE Ba Rt ole g AolE £ v xE3F
A BN FE Yoo, AE 75ENM 2
e Hole g Aol S RHER U], HY
71A, A7 A2 #™- ¥ (phenotype), FEHE T
£ A3 oEI Atk E3, FYAES E4AE
FEE FE3EH 8—3""51'3]37- I LA
(primary) 34, FYT UAE HA T AT
2 7l5olA Fdol 1’]“5}'1’}? F¥(correlated) F
4, YAk Fe B FALE A E4FHo s e
U o)A (secondary) B, A&E7]E AR
AHo g FHEFE JA= FE A (artifactual)
SR TR Ut GFE B0, EEAel g
el ¢l Al A =
(developmental dyslexia)®] 7%, B33 AR A2 3
Aol A 7] FAgol MR &4 Aol ofe}
dol& <laEh= o "ad 28 F&sKphono
logical coding) Aol Hete] 713 A=A &
Azt Bokrh EF olE 718 F dojE S
el 2 FEIE= 49 33K phoneme segmenta-
tion)7} olFo|=AA] R3d}7] wEe]tiVan Ordon,
Pennington, & Stone, 1990). o]ol| th§h A7 3)25H+
FAZ d5F9 A9, 2 planum tempolale”}
2 Ao AN A 28 FHeve] tiAA
€ Hole 97t #9384l @3t (Larsen, Hoien,
Lundberg, & Odegaard, 1990), ©]1&1¥ =] F=3F
eyt -8 Ael#ge] Ak o] e AL
2 Badok =T oJxpAQ FHOE dojF d7)-
719 B4, Tdol RI&ES] #AlFo] vEhtY, T
AgS idhs frFola AAREEHQA zto)
7F o2 QAR Aol I UHA et #¥
ZAEE 2 o vk Bourh I, Sl
F 5-10%3 =8 AR FAH}L B]do]
A shgatol &g $ukt shsAlol(Denkla, 1983,
Rourke, 1989, Semrud- Clikeman & Hynd, 1990)2] 7
$= Fd dgo) A7 FH Aok Bokth
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51 129 Aol A2z P g FESY

BEE, dEole NdE W obsE T F
43%‘(‘6" 379, o 69)S o2 sk d= o
AE 7 7ARE tH3AzEA e, dhd HMele &
T3 190A FEE 1dAteleltt o] BF
Al FEA HEA SFFANE AT IEE HA
& 1AE Wekon, dko] AAE H oA 23t
2 ARHA 71 FAE AAIEAT KEDI-WISC
2 243 AsArs HAIQ 80014 R

stlou, doizoR Aoy Q% F24Y 1QF 3t
Wt BEE & oldelHA A Aeo] AAM
FHIQ 70-79)° £3= A8 7] 159% £33}
Aok AEA U] BE AAsE BE F20|
QA I(HTHQ=99.48, EFHR=14.67) AR5 H

gt 10 T41Q 13074 Gk Y¥HoE BRY
a9 gEEEE dold skamel f¥(Verbal

Learning Disability Type; ©]3} VLDE ¢F¥))o] 157
(g 13%, o 2%)olx, HIAAH F5H /I
(Nonverbal Learning Disability Type; ©]3} NVLDZE
ko] 1H(d 99, o 2%)ely, Fgaelet 9
g Ago] #o] Yeh= Z-°l3l LD+ADDZE °F
)7k 17980 15, of 27)elith

¥
13 el Woksh 94 WEE EA S
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SEX
Male
Female

AGE(years)
Mean
(SD)

KEDI-WISC
Total IQ
Mean
(SD)

15
2

9.50
(1.51)

9.50
(1.51)

10.36
(1.98)

95.00
(16.03)

99.29
(14.08)

103.00
(14.37)




LT BIRIRE| QIXE, AHAEIE SY
E 2 EEzolf sl AlEAe[EAL 8 v m(T-H<)
39 #9
VLD NVLD LD+ADD

M SD M SD M SD F ANELS
KEDI-WISC
Adojd A% 96.40 13.55 106.00 16.59 96.35 11.26 2.06
FAA A% 10940 13.71 83.00 13.75 102.82 16.60 10.38%%%  152; 352
VIQ-PIQ 2}o]  -13.00 9.31 2300 10.73 647 12.50 39.94%%%  2>1; 253
Nx8E7)%
A7) 19.00 1271 4270 29.14 17.17 15.08 6.71%%  2>1; 253
271 33.00 31.39 57.10 31.94 30.00 2239 3.20*
27 18.46 13.52 60.20 37.29 18.17 16.16 13.58%%%  2>]; 253
A3k 51.53 3294 54.60 36.43 34,05 29.63 1.70
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B 3 Siao) si9IRIErt a2z

8 H|m(T-F%)

ZAYE e
ToEvE VLD NVLD LD+ADD F240)
TPT-Rt 4491 (7.56) 69.65 (30.17) 4508 (11.91) 7.23%%
TPT-Lt 43.09 (10.13) 6841 (25.81) 4363 (8.60) 10.07%#x%
TACTILE TPT-Bo 4.18 (9.99) 52.90 (10.87) 4739 (362) 278
TPT-Lo 48.30 (13.23) 4551 (10.17) 4542 (11.16) 24
TPT-Mem 46.71 (13.58) 43.10 (13.59) 45.50 (12.40) 18
Peg-Rt 4846 (1.32) 39.88 (12.59) 40.43 (10.68) 279
MOTOR Peg-Lt 50.53 (8.80) 39.22 (11.34) 4593 (10.79) 321%
Peg-Bo 4930 (8.56) 42.55 (11.83) 4500 (11.03) 121
PICCOM®}ZI £ 217] 51.10 (9.43) 40.93 (10.63) 50.37 (12.14) 3.32%
VISUAL- PICTARA}H|%37] 53.54 (10.15) 42,13 (749) 51.55 (8.72) 5.63%%
SPATIAL BLOCDEE 57 56.63 (7.22) 4393 (17.09) 53.72 (10.70) 3.95+
OBJASS 5. 9237 53.99 (7.64) 4083 (7.80) 52.54 (11.17) 8.03%x*
INFOAH] 4845 (1.72) 60.29 (13.26) 4628 (7.60) 8.04%x*
COMPo| 3} 46.68 (6.26) 46.07 (6.26) 4941 (8.56) 89
ARITHAHF 46.44 (1031) 44.55 (10.74) 472 (653) .19
VERBAL VOCAB©}3] 4690 (9.09) 58.15 (12.40) 4765 (5.84) 5.98%%
DIGITS=} 4644 (8.18) 47.57 (14.33) 3807 (5.39) 4.61%*
READIZI 40.10 (5.34) 4731 (929) 3928 (547 5.30%*
R-COMPE} 7|1l 44.33 (10.55) 52.33 (11.20) 4375 (124) 291
S-RECOG27) 39.80 (5.46) 52.50 (12.79) 3965 (5.74) 9 64¥*
TOVA-O 4192 (345) 62.18 (17.79) 73.67 (35.39) 3.54%
TOVA-C 41.29 (13.56) 52.71 (14.19) 60.90 (19.28) 4.97%%
TOVA-RT 62.50 (11.94) 7278 (21.64) 71.31 (21.62) 98
ATTENTION TOVA-V 53.50 (8.54) 75.11 (22.53) 83.18 (29.02) 6.01%%x
MFFT-E 5020 (8.38) 54.65 (15.20) 56.13 (10.15) 1.07
MFFT-RT 48.31 (11.41) 51.20 (17.90) 47.19 (9.73) 27
TMT-B(*) 177.61(110.16) 252.11(108.76) 17741 (63.90) 2.79
EXECUTIVE WCST-E 48.08 (10.96) 46.44 (12.04) 43.33 (12.48) 55
FUNCTION WCST-P 5141 (6.77) 44.66 (10.51) 46.13 (9.50) 1.76
* p <05 ** p <01 *** p <001
(*)TMT-B:Trail Making Part B= 93+
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SHEEol SIREel QXA AN By
I 4. Bh Bl{Canonical Discriminant Functions)
Fen  Eigenvalue  Pet of Variance Cum Pct  Cannonical Corr  Wilks’ Lambda X df Sig
1* 1.1849 78.33 78.33 7364 0.34 25.56 6 .0003
2% 3278 21,67 100.00 4969 1.75 6.80 2 0333
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o] 7}& w3, LD+ADD Fdho] Hlwa uwg 7

Fg Holn gloy FAZCE FUF Aol
e A easkT
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=
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M(stepwise linear discriminant functional analysis)&
AAsEoh 2 Fe, 5 oY forg 3
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RES 5 Au(HEe), 4A 2RE AHE B
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sl =itk w3 sNE A9 BERAEES
VLD T 91.7%2 7P ¥k2om, 103 NVLD
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OF 125%7F NVLDIAGoZ BF=Ho EFHE

$o| ol on ol LD+ADDHWO] I AN
VLDE-L NVLDA @2 AL o] &3l
< wkdsh= Anet s
E 5 OIXHAMAAMEEN ZFUOIEe Ty
24 Ay}

k2= 0lol Alsr
W gols o gH4eto] A
Fl F2
2»7\(71 285715 34h 60 -3
TPT-Lx 56 -35
TPT-Rt 53 -16
A4 337 (KEDI-WISC) -45 -08
o S)(KEDI-WISC) -43 -29
TOVA-commision 31 -06
TPT-location -29 =27
TPT-memory -25 -19
TPT-both 24 .08
MFFT-RT 23 A2
R oFuka7)(KEDI-WISC) -21 -13
MFFT-error -18 A7
A1 2857154 15 -12
WCST-error 1S -05
AN 2BE71SHAD -12 -08
2} 2+ 7 ) (KEDI-WISC) 03 03
TOVA-omission 217 9
TOVA-RT -10 46
Purdue Pegbord-both 15 -41
Purdue Pegbord-Rt 03 -40
Purdue Pegbord-Lt .16 -39
5= 2{KEDI-WISC) 08 -37
TOVA-variability 11 31
o] 3)(KEDI-WISC) 07 -31
WCST-perseveration -01 -.26
Eb7|(KEDI-WISC) oM -23
245 A (KEDI-WISC) 07 23
AHAKEDI-WISC) 13 -19
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40 71 5 1
(143%) (714%) (143%)
9 2 5
LD+ADD gt
(563%) (125%) (l3%)  600%
= 9
E A7 33 Axs oM g 394
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8171, 227], FzAAR] T4 F31A] A3ke 8
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E Ho|u, di= doid A xzH3 Ago) A4
e E]H¥o e RAFT ot wabA o]
@ A3t §444 VLD R ers B
F7Hs3kaL, o] obsEe F¥ EAle stgadl
TR QIAH Aol AREE o)A £4 B
F1H(comobid) 44 S HArtssich go
o] FtollAe] Folg EA7} SgAofo] mx
FE R F At A dF F o FAH
EMo] a7H})

THHEAN Ao oJ3tH, NVLDA S-S VLD
FomstA FEFE AJEL doj-Bd &
d FAHA(27), 7D, AL BEE TPT &
ARG, AeAdA ] YR 2PART 37, o3,
BRI eIt o] Aol Yztete BH, 7]
F9 AR E stEAlE HIRTE, A%
A Ao At} AEA o] did o)) £
& A 1 5] Fa% NVLD| 48] A
2 Brisz 78 7bsAdel ok =3 NVLD3F
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9] #3tel A NVLDR G FElshA] fEE 1 Qi
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o} o] EX|gdol, 97l FYol AT =HE
2l 7lseld FBAH A% del ¢r] 2FS g
G F B3-S HH o2 AAEIZETE Harnadek
9} Rourke(1994)8] A7l % NVLDIHS 97
Aol Ak 9 Fd FARGY TEAFE HUE
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Target Test5Qol Bi® v} Uk EF Casey s
(1991)8] FFolXE NVLDEe| 8 ZE Al-
A 223} Ve, B &% 9 4 VS,
ANA7|EE0] G AT 7]Eold
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Bty ok B Az Fo8 247t
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Q) SeAEAA N i FARE 7]|E XFHA
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The Cognitive-Neuropsychological Characteristics of the
Learning Disorder Subtypes

Young-Ran Lim - Ji-Hae Kim - Seungtai P. Kim

Department of Neuropsychiatry, Samsung Medical Center, Seoul

This study was conducted to investigate the cognitive-neuropsychological characteristics of
the learning disorder(LD) subtypes. We defined three LD subtypes by their clinical
manifestations, our criteria for diagnosis, and deficient performances on the parts of
KEDI-WISC and the Basic Achievement Test. As the result, we found the Verbal type(VLD),
Nonverba! type(NVLD) and attention problem combined type (LD+ADD), and then compared
their neuropsychological, intelligence, and academic achievement test data. The results
supported the view that LD subtypes are related to specific assets and deficits in
neuropsychological functions. The VLD type and LD+ADD type revealed primary problems in
reading and spelling, and in the phonological coding of written language. The NVLD types
had specific problems in hand-writing and spatial cognition. They showed deficits in
visual-spatial-perceptual organization, complex tactile perception, complex motor skills, and
social cognition. The LD+ADD type showed attention deficits and more severe reading and
spelling errors than VLD type. Discriminant analysis indicated that overall percentage of
correct classification was 60%. TPT and Spelling test scores were highly correlated with
Function | which discriminate NVLD type from other types. And CPT and Purdue Pegboard
scores were very effective discriminants for the LD+ADD type. For successful classification of
LD subtypes and clinical implication, convergent and discriminant validity of a particular

subtype and limitation of present study were discussed.
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