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1) N8 X 3NEE B

A 5H7R= 3= K—ABCHAHKorean Kaufman
assessment battery for children, ©|3}F K—ABC &
okgh & o]Fo] 3o Kaufman¥ Kaufman®?"o]
2541014 125417149 oFs2] A5 5% (achie-
vement) & B7FF7| fl8te] ackslglon i)
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BAAE . B3k crossover test, modality shift
test, =712 FF=2]7] ZAH(finger tapping test) S |
93 12709 AE ARSSIITE 7L W42 Table
13} 2

3. B 9y

3} AN A oFgellll: A} ellekel ARbe] <=
el et sie] Folgom, B4 AR AP
WA AN 7 ol CNFT7 ANEglon, A4
AR 1 41E ol Stk AP s Bk
BEAE K-PICE 24ele] 2=% AAsgltk A
AN B B SRS At A 9t

Table 1. The contents of the computerized neurocog-
nitive function test

Contents Syllables
Attention tests
Visual continuous performance test VCPT
Auditory continuous performance test ACPT

Visual controlled continuous performance
fest

Auditory confrolled continuous
performance test

Trail making test type A

VCCPT

ACCPT

Memory tests
Digit span
Visual span
Verbal learning fest
Visual leaming test

Higher cognitfive function test
Trail making test type B
Word-color test
Card sorting test
Hypothesis formation test
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AT ETE Foto] Folxl AmE AR Ts
EAH 2} (descriptive statistics procedure) & %3}
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7T AR R8sl 247} varimax rotation el 2
3o 221 ¥4 (principal component factor analy-
sis) & AldEI 0™, 1] (eigenvalue) 1 ©VdS 7|
TOo8 FIRES AkEsha, 0.4 oPdE vl HekE
eI o v EAEE B RS dohi]
23 CNFTE] =28 A} 7198 1) aRkIA7 s
AR RSl K-ABCO &F91& %9} Pearson?]
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AHAL A S (test—retest reliability), WH YA T

(cronbach @), WFEAIZ % (split half reliability) 7} Ak
ZHoH, A=A AR EE HFE] 2t
Pearson®] A#4] paired t—test7} AAE ATh
A EARE] T2 7S Statistical package for
social science(SPSS), version 11.00]%1°H, &
A I SAA e B 0.05 vvke®

sgict.
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w2 AR welld Het 117.21, 584 7018 &+
o8t Aol Q9o FEEE e 121.64, B
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(1) <18 Ak

Fol¥ A &kl AR BAlE YobRy] 9
8lo] Pearson “HHEAS o Ay} ol AAES 7t
NS 7k AuAIFE r=0.669~0.812% F-2J3}
SHP<.001). CPTES] 24 AWke3} 724 e 4n o

Table 2. The age, sex, intelligence by grade among 120 normal subjects

. Grade Total
Variables _
1.15t(n=20) 2.2nd(n=20) 3.3rd(n=20) 4.4th(n=20) 5.5th(n=20) 6.6th(n=20)  (N=120)
Age (mean+SD)
620+ 0.41 7.30+0.47 8.30+0.47 930+0.44 10.25+0.44 11.30+0.57 8.80+1.79
Sex
Male (%) 10(50) 10(50) 10(50) 10(50) 10(50) 10(50) 60(50)
Female (%) 10(50) 10(50) 10(50) 10(50) 10(50) 10(50) 60(50)
Inteligence (mean+SD)
MpCT.$ 117.70+ 8.90 116.55+7.39 116.35+6.55 119.25+6.16 118.45+541 11495+7.13 117.21£7.01
ACHT! 122.10+£10.52 120.25+9.24 120.30+9.42 123.80+£535 124.65+6.04 118.75%£7.10 121.64+8.26

N @ number of subjects, SD :

standard deviation, T : mental processing composite in Korean Kaufman assessment

battery for children(K-ABC), ACH : achievement scale in K-ABC, § : oneway ANOVA for MPC by the grader ; F(5,

114)=0.995, p>.05, |l

: oneway ANOVA for ACH by the grader ; F(5, 114)=1.560, p>.05
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S319] AR r=—0.348~-0.758 % folat3 o
w (p<.01), WFEAIZES] AAIE VCCPTS] gk
S} ACPTE] ¥ES-AIZE VCPT$F ACCPT, VCCPT$:
ACCPTZF] IS Ast YA A F258151
tHr=-0.217~-0.700, p<.05). 7]59817] 7AALe] A2&
AZVke] ARAFE r=—0.648~—0.734% 528151
tH(p<.001).

QAR FE 7t AWASE r=0.385~0.846%
285121 (p<.001), RESAIZR] Ad3AlG== VCPT
o] oW @7} VCPTY] wESAIZHr=0.182, p<.05),
VCPT$} ACCPT (r=—0.178, p<.05), ACPT$} VCPT
(r=0.541, p<.001), ACPTS} VCCPT (r=0.344,
p<.001), VCCPT¢ ACPT (r=-0.182, p<.05), VC-
CPT$} ACCPT (r=-0.252, r<.01), ACCPT$} VCPT
(r=0.464, p<.464, p<.001), ACCPT$} VCCPT (r=
0.295, p<.001) zrell f-oJ8isict. 712917] AAK] 49
AlZ¥ae] AoAFE r=0.413~0.689% Foalgith
(p<.001).

HES AIZEE 7He] ARAE r=0.488~0.777T%
o3 ]-Oﬂoﬂi(p<001) 71398171 HAY Ade] A

o] AFAFE r=0.194~0.5652 +23I3tHp<.05)
(Table 3).
(2) 71998 AAF

sAERslr] AR sk AAke ok ZAtele]
ARG r=0.6062% fFelskolom (p<.00D), A
ufelslr] ZAAkeh A7 )71 8 7iakele) Al
r=0.342~0.499% #2J8I3cHp.<001). AoARZ e
AAeke] AT AT exfElsbr] Ak
NI AR} SRS AN9)EE AojHAFIAL] gl
4 995 110 AAETT r=-0.202~0.464% &
OJBIATHPL.05). AlZFERssAAeRe] A= r=
0.202~0.328 % +28FtH(p<.05).

AZE P8R A r=04312 &
oJ8laom (p<.001), AlZF ©717199=3x ket Q1o 7)st
FHALeRe] A R A1ZE ©@7)719 84
Ae] ek Aol TS Al9SE Aol ziziAle
39 SAHFYAE 79 AAFE r=-0.312~0.407
Froatalth(p<.05). Azt e giAkele] AkakAl
+ r=0.213~0.3992 23} tH(p<.05).
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Table 3. Pearson’s correlation metrics of attention tests in the computerized neurocognitive function test among 120 normal subjects

Commission error Reaction time (sec)

Correct response

ACPT

ACCPT VCPT ACPT VCCPT ACCPT VCPT ACPT VCCPT  ACCPT

VCCPT

VCPT

Correct response

ACPT

T26%**

.669***

812
7 39%**

VCCPT
ACCPT

VLS

818+

Commission error
VCPT

— 494%** — 635%** — 466***

— 593

—.739%F = 704%* .705%**
846**

— 758%x*

— 508***

ACPT

5467+

— 324 — 480 — 348%**

—.541%*

— 357

VCCPT
ACCPT

.385%**

—.670%** 507*** .600***

— 55k

— 477

Reaction time (msec)

VCPT

464***
060

061
—.182*
—-.103
—.252%*

5475
086

—.556™*  —.687*** 182
—.144 —.128
—-.0n

— 700%**

— 53] %
—-.217*

.690%**
TTT***
488***

— 316%**
— .500%**
—.246**

— 390%**

ACPT

5567+
845+

295%**
—-.027

3447
067

— 372
—.171

— 477

—.226*

— 3] 5%
—.164

VCCPT
ACCPT

695+

-.178*

Trail making test

194*

.359%**

.308***
1/100 second, sec : second,

449%** 565%**

413

VCPT : visual continuous performance test(CPT), ACPT : auditory CPT, VCCPT : visual controlled CPT, ACCPT : auditory controlled CPT, msec :

# 1 p<.05, #x : p<.01, ##% © p<.001

.689***

— 734 — 650" — 648%** 53wk

— 680%**

Type A : time (sec)




9 AP, FEdY Al 1 2 55 Algjskae r=
—-0.712~0.812% {2 6}°ﬂﬂr(p< 05). Ao zhaAtet
A=A ko] ARA = r=0.204~0.414%
25 tHp<.05).

AAEYH A e IS r=0.492~0.867%
F2l8F3tHp<.001) (Table 4).

Ll o

715907] A BEE AQAIREG o] -]
FEAIZE ko] A= r=0.441~0.607% #-2J8F
om(p<.001), FI=BFEAL] 319 =49 719
e 99 mx*(r——o 560, p<.001), QA A3
$(r=0.531, p<.001, ¥4 275 (r=0.177, p.<05)°ll
A frefsisitt. /id@dartels dAlgE r=0.409~
0.6152 F2]3FtH(p<.001).

o] - AALe] FAANE 7He] ABAGTE r=
0.511~0.7472 #-2J3k31. 27 (p.<001D), w44
ALe] AR T RAALee] Al DMOW]

ol 9AE MFF(r=-0.278, p<.01), B W
(r=0.188, p<.05), AA 2FF=0.7, p<.05), B &

T =0.177, p<.05) 9} FreJai3ltt ALl |eh= 1]
HE QRGE AlQle Umx] SHYAelA Al
r=—0.357~0.392% 2I315tH(p<.05). Ao} tolg]
71¢] AAlg = e B (r=-0.231, p<0D) 2+ A

A N&4(r=0.298, p<001)9]— felErgom, Ato] A

A= BIREQFE A9)eh VA Bkg] S
o] A7} r=—0.336~0.373 2% WAG} ACHP<01).
ol defe)7el 3] efrele] At

Ao, AEEA k1A 1(r=0.310, p<.001) 2} 3}
AHAF 2(r=0.304, p<.001)oX Fol8lglom, At
s SHIAL 45 AlRlsE kAl r=0.207~
0.408% fF2J8ITHP<.05). Alcto] wrojel7] o] AFa
= AMEEA ) sEIAA 1(r=0.280, p<.0D) 3} 31)
AAF 2(=0.284, p<.01) 7} £-2)515om, Acto] Az
e A R R e o e e B a P el e e i e e P
r=0.205~0.381% F2] &tk (p<.05).

FHEERAARE] SHISA G9E ke e
I Mol HEGQFEALT Sh9] P
r=—0.887~0.8302% F2JakirHp<.05). 7H=5 7
Ao BH9157 7 A EAAAR skIzAbeke] A
APl RERNEI AR sEeIRAAL 13 3,

2

Table 4. Pearson’s correlation metrics of memory tests in the computerized neurocognitive function test among 120 normal subjects
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Visual learning
Trial 5
867+

Trial 1
523***
4Qx**

Rei
—.145
—.140
-.107

Pri
.185*
71
178*
- refroactive inferference, = :

.333%* 079

Rcog
253**
—_ .252**
292%**
.285%**

Derec
39 1Hx*
131

— .453***
357%**
395%**
.335%**

proacftive inferference, Rei

Verbal leaming

Trial 6
81 2%x*
A7 4xx*
095

— .7] 2***
295%**
37 4%**
325%**

Direc
359
426%**
260**

—_ .307***
—.200*
.366***
.204*
213*
 recognifion, Pri :

Trial 5
390***
69 4%**
VAR K
A420%*
214%*

-.095
31 4%**
.388***
.330***

Trial 1
531
371
409**
490%**
406***
.628***

—.028
A4
329
.360***
yed recall, Rcog

Bac
369+
340%**
A407***
.380%**
376%**
295%**
029

-.137
39@Hx
315
.308***

Visual Span

For
A31*F*
217**
.203*
336%**
333%**
275%*
260**

— 3" 2***
.328%**
243
213

Bac
468*F*
499*F*
326%**
.348***
A4*F*
357%*
382%**
326%**

—.202*
234**
318%**
318***

Digit span

For

295%**
178*

359%**
.190*
—.002
.202*

For : forward, Bac : backward, Direc : disfracfer recall, Drec : dela

p<.05, **

.606***
A22%%
.342%**
227*
337
252%
.208*

: p<.001

Retroactive interference —.165
: p<.0T, ek

Distracter recall

Delayed recall

Recognition

Proactive interference
Visual learning

Delayed recall

Backward
Trial 6

Digit span
Visual span
Forward
Backward
Verbal learning
Trial 1
Trial 5
Trial 1
Trial 5
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2SIk P EVIRel A ARk ngla, Qo]
A2 ARKS) 2 e WYTHTable 6).
(2) Fo/8 74}

4709) AESAHRAVES] WIS} 7] 5517) A}
AR WSAE o Qe Alus Azt

27e] 2glo] £EFIgon, o] 29ld] o)g A
2 A1) 74,190k, A1 22 WA Wake) 46.4%
£ Al glglov, 4709 RS NG e3n
S50} 715V A ABS) el HH ke
BT A7) AEEHHAES P 24
AP Rtk @9 2 AA W) 26.7%% A

Table 6. Factor structure of the computerized neurocognitve function test among 120 normal subjects : all tests

Tests and variables 1 2 3

4 5 6 7 8 9 10

Correct response
VCPT
ACPT
VCCPT
ACCPT
Commission error
VCPT
ACPT
VCCPT
ACCPT
Reaction time (msec)
VCPT
ACPT
VCCPT
ACCPT
Trail making test

0.784
0.608
0.788
0.613 —0.429

-0.812
—0.698
-0.711
-0.519

0.750
0.796
0.886
0.879
Type A : time(sec) —0.601
Digit span
Forward
Backward
Visual span
Forward
Backward 0.300
Verbal learning fest
Trial 1
Trial 5
Distracter recall
Trial 6
Delayed recall
Recognition 0.545
Proactive interference
Retroactive interference
Visual leaming test
Trial 1
Trial 5
Delayed recall
Trail making test
Type B : time (sec)

—0.502
—0.493

—0.465

0.446

—0.389
0.314

—0.363
—0.320

0.619
0.856

0.419

0.726
0.762
0.772

0.594
0.795

—0.523

0.521
0.769
0.686

0.463
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Table 6. Continued.

Tests and variables 1 2 3 4 5 6 7 8 9 10

Word color test : time (sec)

Word reading 0.784

Color naming 0.640

Word reading of color word 0.852

Color naming of color word 0.691
Card sorting test

Criteria completed —0.825

Total trial 0.805

Perseverative response 0.916
Total error 0.834
Perseverative error 0.941
Nonperseverative error 0.442 —0.403
Hypothesis formation test @ error
Subtest 1 0.620
Subtest 2 0.787
Subtest 3 0.814
Subtest 4 0.754
Eigen value 6.060 4.000 3.636 3.499  3.455 3.014 2678 2549 1886  1.687

Percent of variance 14093 9302 8455 8.146 8034 7015 6229 5929 4385 3.923

VCPT : visual continuous performance test(CPT), ACPT : auditory CPT, VCCPT : visual controlled CPT, ACCPT : au-
ditory controlled CPT, sec : second, msec : 1/100 second

. Qlom 4719 d&EFFEAAES] wReA7k Table 7. Factor structure of attention tests in the com-
. puterized neurocognitive function test among

82 s Bnglom ACPTeF ACCPTS] RS-, 120 normal subjects

VCCPTE 2741 @58l 524 2d0ks Bt Table 7).

Tests and variables 1 2

Correct response
(3) 71998 HA}

VCPT —0.807
71978 AAre] WQEE e s oF edlitde A ACPT -0.784 -0.417
Algk A, 4718] aRlo] E=EE|Gl o, o]F Qi) st VCCPT -0.849
g We2 A2 68.9%AT) Al 1 20 A W ACCPT —0.794 ~0.401
- - C issi
o] 19.9%% A9ska Qlom, $7 welsr]dAl, ey et 0553
A7 @71 AP AR M ES ACHT 0.885
3drel A4 g Bl A2 2912 A Wk VCCPT 0717 —0.408
10.4%2 AIgaka Qlet] Ao g7isziAle] Alal 5 ACCRT 0.708
6, A8 B ARl FH ke wolw FaRigal  Reactonime(msed)
VCPT 0.501 0.772
24 JRe woltk 291 3% AA WS 159985 2, o
elar =t Al saAle A4 Advks Btk VCCPT 0.835
291 4= AA W) 13.7%% Asta e, o ACCPT 0.828
25 A 13} 4, A} 94 g o Troll making fest
T A i 7
ArH(Table 8). : ype ime (sec) 0.760
Eigen value 6.037 3.471
(4) 319)Q1R) 7|57} Percent of variance 46.439 26.704
- B ~ sec : second, msec : 1/100 second, VCPT : visual
7159171734 B8O 204 7E dol-ARzIAL FIEE continuous performance test, ACPT : auditory CPT,
_ = VCCPT : visual controlled CPT, ACCPT : auditory
FAAF 2 NEEAEARY] HIES U eE QlF controlled CPT
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28 st Al 4719 QRlo] EEHlom AW
AR 73.4%FE. 291 12 AA W] 20.1%5 A
Hekal gl TolERAAR] BE W A 2
T B oFS NRg oFel HAARS Bt
Q0 2= A l W] 19.6%S Adslar ed), 715
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3) CNFT 3t9l HAISZt K-ABC 3t9 HAISIIe| Tt

() FelH7At
CPTZAARES] Ankesl K-ABC 391 AARE 7}
A=, K-ABCO] 24 319 AARET felaisiAl
Table 8. Factor structure of memory tests in the compu-

terized neurocognitive function tests among
120 normal subjects

Tests and variables 1 2 3 4
Digit span

Forward 0.771

Backward 0.786
Visual span

Forward 0.661

Backward 0.635

Verbal learning test
0.784
0.465

Trial 1
Trial 5
Distracter recall
Trial 6
Delayed recall

0.586
0.656
0.923
0.769
Recognition 0.456
Proactive
interference
Retroactive
interference

Visual leaming test

0.890

—0.784

0.639

0.909

0.908

2905 2.378
19.366 15.855

Trial 1
Trial 5
Delayed recall

2979

Percent of variance 19.858

2.055
13.703

Eigen value

TH(p<.05), 4’*9} AAGT} r=569~627% 7F¢ <)
SHAI(p<O0D) =& Zo= Yeiuith 241 o7 A
WAFE K—ABCPJ 3191 AT FElBlARHp<.05),
VCPT (r=—0.520, p<.001), VCCPT (r=—0.494, p<.001)
7} E5E 7P felsl AT = AoE
ERtem, ACPTE AZHF(r=-0.653, p<.001) 2+ Ak
$(r=-0.682, p<.001), ACCPT+ AZ-5=(r=—0.513,
p<.001) & 7F8 FrolatAl A7) 5 o= o
ERtth ACCPTE Al9)3t CPT #HAFEY wHSAI7He
ARG AR (r=-0.388~—0.660) ¢+ 713 f-olskAl
(p<.001) =2 AoZ Yelgkon, ACCPTE A7
o (r=—0.216) 7} 7 525 (p<.05) AAGT =
A0 Yepth 71E871A §8 A9 Aoz
K-ABC9| sl AREe] Al Ak o= &
]33 0 (p<.001), AFr=—0.722) 2} 71 F2leH)
(p<.001) ¥& Ao 7 LERITH Table 10).

(2) 71912 24}
57 Wkl AR K-ABC 3h] Atsle] Akt
AgE Aot r=0.668~0.6832.2 71 #-$13H

Table 9. Factor structure of higher cognitive function
tests in the computerized neurocognitive func-
tion test among 120 normal subjects

Tests and variables 1 2 3 4

Trail making test

Type B : time(sec) 0.481 0.440 0.466
Word color test :

time (sec)

0.777
0.788

Word reading

Color naming

Word reading of color
word

Card sorting test

0.857

0.904
0.855

Criteria completed

Total trials

Perseverative response 0.899
0.907
0.933
Nonperseverative error 0.521

Hypothesis formation
test @ error

Subftest 1
Subtest 2
Subtest 3
Subtest 4

Total error
Perseverative error

0.708
0.726
0.894
0.820
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Table 10. The correlation metrics of the subscales in K-ABC and attention tests in the computerized neurocognitive function test among 120 normal subjects

K-ABC subscales
N5 N7 N4 N6 N8 N9 N10 N12 N13 N14 N15 N16

N3

Attention tests

Correct response

A407*** .38 1%** 4547 A436%* 4617 552%* 488** .504*** 627 .540%** 253**
.585%*

A47F*

VCPT

.738*** .636™+* 4200 480%**
269**

569***
.623***

404%* .38 1%** 469%* 480*** 593%** .608*** .588%**
.553%** 546%**

5477

ACPT

578+
.387%**

.533%*
556%+*

5175
493

4927+
483+

.205* .308*** 422%%* 4307+

A408***

VCCPT

ACCPT
Commission error

327%*

.338*** 313 428%* A49%** 524 543

A53Hx

492k**

—.300%*  —307*%*  —346%* = 364M*  — 473K — 499FKE — AQTFKE — AQEFFE — 479K — 434 — 300+

— 520

VCPT

— AQTFRE = 4o4rRR — G5TFKE — f04FFF = B77FE — 04— 682%F*F  — 401 —374%*F — 308+

— D58**

—.426%**
—.227*
—_ .236**

_.3]7***
—.190*
—-211*

— 539k

ACPT

— 508*r*
—.168

—.352%*F - 347% - 376**F  — 336 — 313 — 2930
—.423%*  — 252%*

— 37w

— 288"

— 494%*

VCCPT

ACCPT
Reaction time (msec)

—.331%% =513 —448%*  —351**F - 372 — 456%*

— 3] 7%x*

— 324

— 321

_.323***
—-.216*
—.124
-.017

— 539k

— 660*F*
— 4] 5xx*
— 388
—.158

— 5k

— 5wk
— 36HH*

— 558k

— 540***
—.281**

— 468"
—225*

— 343%F*
—.100

— D43%*
—.008

_.33]***
-.173
—.230*
=115

— 381+

- .296***
—.144
—.104
-.027

VCPT

— 316%* — D87 — 45]%xx

—.251%*
—.038

— 355k

— D93
—.159
—.086

ACPT

—.384**
—.248™*

—.185

— 539¥*

— 306***
—-.030

— 3wk
—.181*

— 353wk
—.216*

— 34w
—.158

— 309k
-.156

VCCPT

ACCPT
Trail making test ; time (sec)

—AQP*ME A4 — AQOFEE — 494 — 5O — 640*F - 519*F — 654" —722F  — 596%*  — 410"

_.533***
K-ABC : Korean kaufman assessment batfery for children, sec

Type A

estalf closure,
ding/unde-

‘9
‘tea

‘P

/decoding, N16
:gp<.05, ok °

: readin

:riddle, N15

- 1/T00 second, N3 - hand movement, N5 - number recall, N7 - word orders, N4

1 f Tsecond, msecC r \
gies, N9 : spatial memory, N10 : photo series, N12 : face & places, N13 : arithmetics, N14

les, N8 : matrix analol

rstanding, VCPT : visual continuous performance test, ACPT : auditory CPT, VCCPT : visual controlled CPT, ACCPT : auditory controlled CPT, *

Né : triang

(p<.001) 2 o= vephom, A7 ©r)7]oE3d
AL AAIFE 917193 r=0.576~0.631% 71
A (p<.001) ¥ Aow vehdt)h dojizisls
7AALE] Al 19] Al $1x1719 (r=0.433, p<.001),
Q&I 424 (r=0.467, p<.001) &} F717] (r=0.466,
p<00D) &} Frefsl =2 Z o2 Yehton, A8 52
ABAGFE A ZHZ(r=0.435, p<.001), X712 (=
0.420, p<.00D) ¥} F25HA =& o2 Yepgon,
IPAESE sPde) bl AS(r=0.422, p<001),
912719 (r=0.510, p<.001), 1=} #2 (r=0.494,
p<.001), AFE(r=0.456, p<.001) @ 5717 (r=0.441,
p<.001) & F-2J8Ml =2 o= yepstt Al 62
AR 252 r=0410, p<001), AZH5=(r=0.413,
p<00D), $1A719(r=0.482, p<001), AHIEA (r=
0.415, p<.001) 72]aL A=(r=0.492, p<.001) &}
oA & Zlow yepton] sl AAlg=
NET} A9} r=05112 7FF Fol8H (p<.001) &
Aoz vEpeth Ale] AeATE X7 r=
0.427% 71 F9J87 (p<.001) H& Ao et
on, Al AT E EAElE T r=0.201
(p<.05), FBES 2A1719(r=—0.316, p<.001) F} A}
24 (r=—0.303, p<.001) &} FeJaHl = o= 1
ERdeh AZEREREARe] el K-ABCO] A
2559} r=0.425~04432% 7P o8 (p<.001)
E2 Ao YettH(Table 11).

(3) 19 A5 A

13871784 BE9 A QA17k K—ABCO] A7
T ke r=—0.805% 7 218 (p<.001) =&
Ao YeRsith do]—AaARe] HESAIRES Tojg]7]
(r=-0.506, p<.001), MAL5}7] r=—-0.555, p<.001),
o] ©o1e]7](r=—0.499, p<.001)<] A= Ak
ok 7FE foleHl = lo® UeRton], Algie] A
Adsl19] G A8} AAr=-0.527) A 7}
2 598 (p<.001) HOHA, K—ABCS kA
AR} r=—0.368~—0.527% 25k (p<.001) A3t
o] ol Fo yeRgth Fh=TaAke] 15 4
= A WEFY AEAFE 9921719 (r=0.550,
p<.001), AFF(r=0.562, p<.001), 55717] (r=0.463,
p<001) o} frelaHl 32 Zlo = VeRgkow, ) Alg4
o] A 3 $1%1719 (r=-0.536, p<.001), Ak
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Table 13. Paired t-test and pearson’s correlation between test and retest scores of attention tests in the compu-
terized neurocognitive function test among 30 normal subjects

Test scores(n=30)

Retest scores (n=30)

Tests and variables (mean-+SD) (mean-+SD) t(df=29) Pearson’'sr

Correct response

VCPT 123.73+10.89 123.70£10.11 0.017 0.507**

ACPT 113.97+£15.40 117.73£11.06 —1.858 0.693***

VCCPT 57.6 £ 5.51 59.40+12.86 —0.985 0.292

ACCPT 53.60+ 7.03 5527+ 5.24 —-1.302 0.376
Commission error

VCPT 983+ 8.14 583+ 3.79 2.662* 0.208

ACPT 16.80+ 8.51 13.00+ 6.37 2.422* 0.361*

VCCPT 3.27+ 3.55 2.73+ 3.13 0.984 0.612%**

ACCPT 563+ 3.67 437+ 2.14 1.761 0.162
Reaction time (msec)

VCPT 479.17 £67.44 518.77+49.40 —4.835%** 0.747***

ACPT 626.23+55.29 626.77 +62.44 —0.089 0.850***

VCCPT 44437 £83.63 455.83+64.67 —1.447 0.859***

ACCPT 594.10£79.49 592.00+70.55 0.222 0.768***
Trail making test : time (sec)

Type A 2779+ 6.75 2607+ 6.52 2.103* 0.772%**

N : number of subjects, SD : standard deviation, VCPT : visual continuous performance test(CPT), ACPT : auditory
CPT, VCCPT : visual controlled CPT, ACCPT : auditory confrolled CPT, sec : second, msec : 1/100 second, * : p<.05,

% 1 p<.01, ##x 1 p<00]

Table 14. Paired t-test and pearson’s correlation between test and retest scores of memory tests in the computerized
neurocognitive function test among 30 normal subjects

Test scores (n=30)

Retest scores (n=30)

Tests and variables (mean-5D) (mean-£5D) t(df=29) Pearson’sr

Digit span

Forward 7.58+0.91 7.81+£0.94 —1.401 0.552**

Backward 5.54+1.20 6.17+1.25 —3.196** 0.616***
Visual span

Forward 6.28+1.01 7.01+1.10 —3.478** 0.396*

Backward 623+1.18 6.28+1.11 -0.194 0.335
Verbal learning test

Trial 1 6.40+1.75 9.97+£2.17 —9.322%** 0.447*

Trial 5 13.03+1.43 13.57£1.19 -1.915 0.383

Distracter recall 6.27+1.60 6.97+1.83 —2.273* 0.476**

Trial 6 11.70+£1.64 13.00£1.95 —4.081%* 0.539**

Delayed recall 11.43+2.08 12.93+£1.91 —4,153*** 0.511**

Recognition 14.20£0.85 14.53+0.57 —2.567* 0.556***
Visual learning test

Trial 1 11.50+£1.31 12.97+£1.45 —4.793*%* 0.264

Trial 5 14.27+£0.98 14.33+0.84 —0.387 0.472**

Delayed recall 14.10+1.03 14.10+0.99 0.000 0.462**

N : Number of subjects, SD :

Standard deviation, * : p<.05, #* :

- 110 —

p<.01, k1 <001



2kl frolst Apolzt gllom, HA-AHAL Al ks
Ade] ¢)7](r=0.752, p<.001), Ao} Az slr] (r=
0.526, p<.01) 2= frolakiet.

ot FAAR] $MIE MEF, T A, HREe
FiE AAARIAL 7l Aot §IAARE A AHA
AFE7F fFoekA] ehkth RENRSF, A F
B QR AARAZAL Tl folgt Abo)7t 9IS
o1 (p<.01), FAA-AHAL AR == 25k 9tk

MEEAZAL] ekl A= e+ HA-AA
Al Zbell frol$k pol7t QISIARH(p<.05), HA-AH
AL A 7L 9184 12 r=0.568, 3FIHAF 2% r=
0.809, 817AAF 32 r=0.637 18] 3S17AA} 4=
0.531% F2J8ktH(p<.001) (Table 15).
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Table 15. Paired t-test and pearson’s correlation between test and retest scores of higher cognitive function test in
the computerized neurocognitive function test among 30 normal subjects

Trail making test : time (sec)
Type B 52.07+18.12 42.99+12.45 3.324** 0.575%**
Word color test : time (sec)
Word reading 1401+ 2.78 13.16+ 2.81 1.907 0.6171%**
Color naming 18.86+ 3.45 16.83+ 2.80 3.891%* 0.600***
Word reading of color word 1409+ 2.59 13.73+ 2.60 1.068 0.752%**
Color naming of color word 16.68+ 3.55 14.48+ 3.65 1.870 0.526**
Card sorting test
Criteria completed 507+ 1.34 533+ 1.15 —0.969 0.275
Total trial 62.33+27.39 53.10£28.04 1.579 0.333
Perseverative response 21.93+ 8.74 1630 6.74 2.779** —0.013
Total error 22.57+10.25 17.43+ 598 2.749** 0.296
Perseverative error 12.83+ 5.99 937+ 3.10 2.943** 0.104
Nonperseverative error 9.73+ 5.88 8.07+ 5.68 1.166 0.084
Hypothesis formation test @ error
Subtest 1 51.03£16.91 39.3 £16.05 3.964*** 0.568***
Subtest 2 93.10+21.99 79.67+£30.30 4.090%** 0.809***
Subtest 3 132.53+34.47 118.20£34.14 2.687* 0.637***
Subtest 4 173.20+49.53 146.53+65.44 2.546* 0.5371%**
N : number of subjects, SD : standard deviation, sec : second, = : p<.05, ** : p<.01, *xx ¢ p<.001
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The Validity and Reliability of ‘Computerized Neurocognitive
Function Test’ in the Elementary School Child

Jong Bum Lee, M.D, Ph.D., Jin Sung Kim, M.D., Wan Seok Seo, M.D.,
Hyoun Jin Shin, Ph.D., Dai Seg Bai, Ph.D., Hye Lin Lee, M.D.

Department of Psychiatry, College of Medicine, Yeungnam University, Daegu, Korea

bjective : This study is to examine the validity and reliability of Computerized Neurocognitive
Function Test among normal children in elementary school.

Methods : K-ABC, K-PIC, and Computerized Neurocognitive Function Test were performed to the
120 body of normal children (10 of each male and female) from June, 2002 to January, 2003. Those
children had over the average of intelligence and passed the rule out criteria. To verify test-retest
reliability for those 30 children who were randomly selected, Computerized Neurocognitive Function
Test was carried out again 4 weeks later.

Results : As a results of correlation analysis for validity test, four of continues performance tests
matched with those on adults. In the memory tests, results presented the same as previous research
with a difference between forward test and backward test in short-term memory. In higher cognitive
function tests, tests were consist of those with different purpose respectively. After performing factor
analysis on 43 variables out of 12 tests, 10 factors were raised and the total percent of variance was
75.5%. The reasons were such as : ‘sustained attention, information processing speed, vigilance, verbal
learning, allocation of attention and concept formation, flexibility, concept formation, visual learning,
short-term memory, and selective attention’ in order. In correlation with K-ABC to prepare explanatory
criteria, selectively significant correlation (p<.0.5—001) was found in subscale of K-ABC. In the test-
retest reliability test, the results reflecting practice effect were found and prominent especially in
higher cognitive function tests. However, split-half reliability (r=0.548 —0.7726, p<.05) and internal
consistency (0.628 —0.878, p<.05) of each examined group were significantly high.

Conclusion : The performance of Computerized Neurocognitive Function Test in normal children
represented differ developmental character than that in adult. And basal information for preparing the
explanatory criteria could be acquired by searching for the relation with standardized intelligence test
which contains neuropsycological background.

KEY WORDS : Computerized neurocognitive function test - Validity - Reliability.
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