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Construct Validity of Developmental Test of

Visual-Motor Integration Korean Version:
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Autism Spectrum Disorder, and ADHD
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The purpose of this study was to examine the construct validity and clinical utility of the VMI-6. For this purpose,
91 children and adolescents with autism spectrum disorder, intellectual disability, and ADHD and 91 general children
from 6 to 16 years-of-age were tested using VMI-6 and K-WISC-IV. The results are as follows: First, between
Visual-Motor Integration Test, Visual Perception Supplementary Test, Motor Coordination Supplementary Test of
VMI-6 and 10 subtests of K-WISC-IV, the results proved to be statistically significant in the group of intellectual
disability, autism spectrum disorder, and ADHD. In particular, three subtests of VMI-6 scores showed a high
correlation with Full Scale IQ, Perceptual Reasoning Index, Working Memory Index, Block Design, Matrix Reasoning,
and Digit Span of K-WISC-IV. Second, each disorder group and general children were classified as per performance
Visual-Motor Integration Test, Visual Perception Supplementary Test, and Motor Coordination Supplementary Test.
These results showed that construct validity of VMI-6 is useful for examining constructs and for children with

intellectual disability, autism spectrum disorder, and ADHD, VMI-6 was useful in classifying neurological deficits.

Finally, the meaning and limitation of this study and suggestions for further study are discussed.

Keywords: VMI-6, construct validiry, intellectual disability, awtism spectrum disorder, ADHD, cdlinical utility

t Correspondence concerning this article should be addressed to Soon-Taeg Hwang, Department of Psychology,

Chungbuk National University, 1, Chungdae-ro, Seowon-gu, Cheongju-si, Chungcheongbuk-do, Republic of Korea.
Tel: 043-261-2187, Fax: 043-269-2188, E-mail: hstpsy(@chungbuk.ac.kr

- 81 -



Korean Journal of Clinical Psychology

el 27) S
9d obr] 2 3x

A

T M9 WAt

d71e] G E A

o

}oll (neurodevelopmental  disorders)2tal  gHc}

1R=!

o] DSM-IVAPA, 1994014 frolr], obg7]
EE Fadr)d Ager e E Aoge
R FAUR tFEe] FefEo] DSM-59
Me AT R EREACH, d7|de
A Aol], JAREAGN, AH 2~HAERG A,
ADHD, S48l &%l 7]e A3

27 3 A
Z7] g @Rl g 7o =] A%
sto] 7HQ1A - AKSlA -
o £4E oplEke #
THAPA, 2013). tE-E2] 217

=

L& R Zh-$-F(perceptual-motor) AeHI e 9l
o,
q

o] Aol WFHe=

A4 e A 7]

rUSl
E m
o
o
Al
o,

A AT EAHoZ Ho

ARl A 27 #e
B Hol| F983F 932 v THFeder &
Majnmer, 2007; Nourbakhsh, 20006).

FoH A4y 793P =7 ol (Attention Deficit
Hyperactivity Disorder; ADHD)9} A}o| A% Ed]
Zroll(Autism  Spectrum  Disorder; ASD)E Q12| A
AL Ho|l= Y EAQ olEr] ARG Ao
24, okgol @l 57l A9 e 2]
wE| A A Aol A%e geE
zfote B2 AAS YERATKAllen, Robins,
& Decker, 2008; Barkley & Murphy, 2006;
Decker, 2008). AAZ o2 <AFo|A ADHD
cFgSo] 47105 EE 4705 AFE B

al rlo
olr

ol Ao 7 v AT} Frost, Moffitc®} McGee
(1989)9] ol E ADHDE Fukh el
o oFgo] ADHD7} §l Falgel olgol ¥
3 AlZt-2% E3Kvisual-motor integration)]] A
S Ho]l ADHD 247} Alzh-&% 534

waE 2 BT S 98T A

Englund, Decker, Allen¥} Roberts(2014)2] 7ol

e A% B3 Al AP ol

7} v wdS w ADHD o}gat A Aol ol

H

skl ADHD obz3} oz 7&4 A| 2
3 TS vt 1 A% T P 3
o3k ztolE UERNA] ¥Sk=dl, o= BG
EE Beery VMIO| H]3]| WISC-II7} Al Z-&%
5% T9<s dvsA S4sA ] Wi
9l Ao aNE Tk

A ~HAEH Ao = o] DSM-IV(APA, 1994)
oA Fuey wegolel ek A,
AEG, Zolr] B4 o, obzw A%,
2] AEEA v AR LeAelrt s
o 7vmor FFE MZE DMS ofol
THAPA, 2013). ©] Zoj& HIH A 7+ T

—

AN+ A7 BHGreenspan, Wieder, & Simons,

2 5o) NZ-2% B 7ol 9ol
AW 2 2 AkRAE Az A B
s, ot &9 A% £57)%50] Dol
WA olsh EAlel AR 7H7t B ge)
5% 2o AdE AT weo] Yk ol
TEE ofg] APAFoA 2 AHEH A
Feol 2715 Egste] AlZhiE EdelA

O ™ (Englund et al., 2014;

)
N}
x®
2 °

il

(¢}

r

o

-8 -



oolEd 5 / BRI AZ-25 SE A 6L(WMI-6)2) T2 EfFE: X Fof, At

Mayes & Calhoun, 2003; McDonald et al., 2014),
501499 A= A AIE
H Aol o}F 0| Bender-Gestalt II(Brannigan &
Decker, 2003) FAKcopy) I}A| 2] G=8follA ZA4F
A opbgol] Hg| oot @& HFE vE
W o

A7 Aol DIV BAAAFE &
oz AMFEHNCY DSM-sAlA A A

A
A wgZo 2

Englund

(intellectual disability) =&
w70l AL

2] o}
@ ohIY A% SEE BTN

03, AH Gl oFEEE AH 7% A
Bl 4D AL D UE B o
% £F % 17 7l5d &4 Yoz @

ThHHogan, Rogers, & Msall, 2000). A& #off o}
$ % 27 5ol Agel U ul oldl o
o A% 7)o 24kl YehpA ek} AA
3 rAsle] was Al Ge A He.
Adz AR gelsk e st okgel o
G0l e &% 9 17 Fl%el 4ol
WA | X WH(Croen, Grether, & Selvin, 2001), 2] &
S WFAIERE FF oY ofFelA olgt
FHE QA6 Fall ABAIVIE A=
%7} WTHWuang & Su, 2009). °©]& 3l
Gevere)©] A2 Fof7} Sl obsEs FolA
+E, dof, ARl dE o] ko] Ao
+ A 2d el g9lE 5 gle v,
mild)2] A& o= o] ool
Belxle @ 717F =7l A7 E dotakE7]
olgla 4 7] WEoITHAPA, 2013). °]2 <l
3 SgudMe ME 24 27 2
handwriting and reading)®} 22 EA|7} o] r]
et o] Fof] Q1] @At} (Daily, Ardinger, &
Homes, 2000; Peterson & Nelson, 2003). o]¥ A
ol Wuang@h Su2009)E A2 ol o}

ol

Mo Moo ffr HToox

2171 (poor

B2 98 w$ Fesths Ae xS

AR SERee B EE 47 9
3 $F BEL FPHe sYow Aodr
A7-g% EF wEe AANSE ARee
F2@ adou, wagdd oJg A%
Aot Pg Bersietl 463 velo|thiim

2% Bl ok Wdold 787 Yool
n 27] Aol F oS AAFEH thCornhill
& Case-Smith, 1996; Dankert, Davies, & Gavin,
2003; Fader et al., 2007).

At
R Z}-$-F(perceptual-motor) & & _._EH A HE
BEA T Al (copy  tasks) B B3 SHEHO] ko
(Spirito, 1980), Bender-Gestalt 7 AKBGT; Bender,
1938y HARAl @A oR obFel Al7-iE
5% 59¢ 3% 2 Algsolsi
T By £ 9 }?M] I Bed =Y
o7 ul-xq o]—“ X—]}\]— m-
g M5 ATl A
aflon, EARAl s g A3y
BEE wRoR o] 196739l A A-F &
3} b ABeery-Buktenica  Developmental Test
of Visual-Motor Integration; VMI)E Al 25} T}
o]% 2010714 <F 40d7E F 6wl EFES}
HY S Ed HZ 6HA 717 F(Beery-Buktenica
Developmental Test of Visual-Motor Integration;
Beery VMI-6)& Z7F3}l 9 TH(Beery & Beery,
2010).

Beery VMIQ] FAl|(task)= A5

e A

UEEE

- 83 -



Korean Journal of Clinical Psychology

S Ao} Utk Beery VMISL 2|5 719
FHE Lol MPATE AHEW, Beery
(1967)F Primary Mental AbilitiesPMS) 7 A<}
Beery VMI 23} 7bo] g AwE 23} 13}
d ol s tgoR S w59, 43hd o}
T WeR silE W 37, 7oA 38%
Hustgich mak WISC-R(Weschler Intelligence
Scale for Children-Revised; Weschler, 1974)°f4]
AHEE A A9t Beery VMI k] s
ol Ax AAHoz 569 FAASFE Ve
Wi, Ao AleAseks 64, 4 As
Ao 5602 YERATHDeMers, Wright, &
Dappen, 1981). T}UF3F Beery VMIS] ol A
AR5 ste) AL 11660 WS ner)
(Aylward et al., 1986; Beery, 1997).
Bey VMIE E3, AA|ZtT %

olr
;IS‘:{
rb
N

gt & Al AAe Aol e obF
< s, AslE 27l AdEsta 44
S WA, oA gl 7]E Fofo A9 JHY
= AFstd o]F AqHESs AW AY w
A7) Yell AHEE thBeery & Beery, 2010). =
gk oA Ao Aol Wzketed ADHD, M <&
g, 22 g8, BAAA, FARN
273EA o]} Hole Ao olgEe H%

T

7
g o}y o 2 HE W59 th(Cooke, Foulder-
Highes, 2004; Ferrari,
Matthews, & Barabas, 1984; Liemohn & Wagner,
1975; Lowder, 1966; Schuerholz,

Newsham, & Clarke,

Baumgardner,

Singer, Reiss, & Denckla, 1996; Schultz et al,
1998).

e w1 A a9
AA A%s

AAZE B}
3! %oﬂ a]oao]z% A SHA EFR A2

SHAVMDE S8t WA
Beery VMI+= AS28S I1H 4
AL AAe mg] FRAeR g E 9
BGTO| Hlel #-&4do] & AeZ LA Slvh.
nl= A ghgoly Agdl oEeE Hole
SIHES Hrlst w BGTS Beery VMIE A}
T Abgshed, ol gatEd ofs) BEert
o ¢33 Ao Y7 Beery VMIE U
o AHgete Ao® HIH U THAmstong &
Knopf, 1982; Aylward & Schmidt, 1986; Breen,
Charlson, & Lehman, 1985; Lehman & Breen,
1982). B3 AHAA 7L Hoh Hwsta A s
o, obEe] waF SA4E © AEssiel &

T 7] Wl 874 SHellA BGTO| Hla]
o desitta & 4 T(ang, 1998).

Beery VMIT &]=iEeE ofgt oA
gl AREER itk ZEu Al SfelA
AFE 391 Beery VMIE 198119 w]=tof| A 7§
AE Beery VML A 2% (Beery, 1982)% Parkd}
Koo<199o>7} EAF Aew, W wFEE A

glol n% FEe 2ol Agelel AHgan
2)\1’/}. TG Beery VMI Al 232 AAOY AH
o] 241578 184741017 Wizl AL T del
e Aol Ak olol] M8 Beery VML6S
25 A7 AATE ThEdt obg R
Azawe oz} 104 olgel AASAAE
Aol h5ste] AW I Phol Hek By
A8 & 9e Aoz e
TARE 225 5F 50 A%

Ao girl AF Ao, Ay
EZH A ADHD o}%5< tiaoz a2y A
E3} A AKKorean Developmental Test of
Visual-Motor Integration-6, ©]3} VMI-6;
Kim, & Hong, in press)«] IS A3

Ae F3to]

Hwang,

-84 -



ol 5 / ST AZ-RE S8 A 6E(VM-6)2] T2l R XA Fof, AHAHEHIY, 3 ADHD 0152 taez

a1, Al el ke ol e obE
VM6 43S ®lasle] vMI67F F FHes
Z WA gRlgdo 2 AR f8

& 2394 84

o ™

i

ox

hin'

i
o1 £oix}
2 AFelAE A sAER R P 30

i
AR Al A 41, Fel

bl

2

Foll(ADHD) &t 207, A4 Je o1 o
2t

Om ol
oX

=

o,

au

o,

5 Of
o

[\)

of,

2 o
fri

-

2,

i

32

A

flo |m

i 2 g
>

(o]
f
Hd
T

[> ol r
N
2
B
Ey
_|>:1‘
=
o A

e
fu
-
ox
i
32

oS

nEooX R L L W&
1o ¥ o i
9
)
il
Ly

o, M =& o
2
rlr
D)
i)
(o)
o
=
&
N
olf
D)
&
oX
=
=
e
L

A A VM6 EE3 9 TF(Bahk,
Hwang, Kim, & Hong, 2016) A] E3d F5
AR F Lk LR, 7 Aol Ao
ATEANA W@, D3 WAL= Aok
Al ARE TN TAAR EHeld
BAol ApeSdnh 2 ARl 7 3o
A okEs AEANE welo] P
A= 55 Al VIEeR sksleH, Al 1

7Ied el dAHE ATt e ¢

Al A 7RE ofste] W9 Wil &dhe= A
225 oM FEE mFete] B4 A
&5tk
EHET

AL A 6 (Beery
VMI-6; Beery et al.,, 2010)2] 8= O 2 Hwang,
Kim¥}  Hong2016)°] 23] HEF3E ATk
VMG 20709 Z1SaE £RE ALER 0%
ol AL Ao S T 241FEH 904

AR AAdlel NZ-e% B AAZ, $EY
[e)

LR

Axlelet. ol ZA}

& A AAZ 2B,

)

<
s

o

[F w2 I 2 o rr o
(o]
4 =
o d
37
ofj
juh)
>,
rlr
>,
A
o
(o]
ft
ot
1o,
)

58 458 olsATHA A 4%

axg Az opEALUAd A 4w
(K-WISC-IV)-& m]=+2] WISC 7§74 43K Wechsler
Intelligence Children-IV, WISC-IV;
Wechsler, 2003)¢] gh=¥ 2 & Kwak, Oh} Kim
o1l o3l EFS HUTE K-WISCIVE
8 244 1074, B35 24 s78 F 15709
2R o FA 9
4, o3, oldl, BEuR], FE e,
2% ), 54, 492, B 7
717F slem, B3 apdAtdle

1

Scale  for

-85 -



Korean Journal of Clinical Psychology

M BE 24 AR 10 72 284

7 #4960 eI

¢

Az AT EZR
& AT FEUEn e Aelsds
RB)S] A7 5els T2 F FYHUT 2
(o)

R o I o o e L B
71, A1, A, FAEAAE
gold el & Ao a7 3 o3

A

el

Aok 2orr WORoAE RN

T =
o ZF 71dvig AR Al S
=0

=< "E Addsiaia,
=
=

o
-/

-3
o 2 &
2,

1o
>
)

2 g% off ox ofN T X0 ol y&
ol ﬁ—lo

>
ne)
o
i
offl
o
Ll
o
o
vl

22z

+ 9139 Aell, A2 ER A,
ADHD ©o}g9] 255 EUZ VMI6 Al ZHA
o] Y& AX=E H7| 93] Cronbach’s alpha
AFE 23} tHTable 1). Cronbach’s alpha®)

LA -8 & HADTE 935
At Bl +FdE EEFAibE AEd

Hoth vee=

24

AA =S golr7] 9Is)
et 74zt 2ol Al
A7t ERAow Pkl AR 7F AT
7} AALE QI tHTable 1). AlZ-% =3 4

E
N
1o,
:);!é
k)
D)
o

o,
b

Table 1
Internal Consistency and Inter-rater
Reliability of the VMI-6

Croncach’s alpha Inter-rater reliability

VMI 916 990
VP 935 1.000
MC 935 984
Note. VMI = test of visual-motor integration; VP =

supplemental test of visual perception; MC

supplemental test of motor coordination.
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Table 3

Correlations among the Subtests of the
VMI-6 of Intellectual Disability,
Spectrum Disorder, and ADHD

VMI VP MC

Intellectual VMI -

*k
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) VP .889 -
disorder
(n=30) MC 8217 779" -
VMI -
ADHD
VP 610 -
(n=20)
MC 378 444" :
Note. VMI = test of visual-motor integration; VP =
supplemental test of visual perception; MC =

supplemental test of motor coordination.
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Table 4
Discrimination Analysis Results by the
VMI-6
linear discriminant function
function 1
prediction factor
unstandardized ~ structure
coefficients matrix
constant -7.113
VMI 041 853
Intellectual VP 042 879
disability MC -.001 .546
(n=41) cigenvalue 3.169
anonical correlation .872
Wilks' Lambda 240™"
constant -5.357
VMI .012 783
Autism VP 007 775
spectrum
MC .042 967
disorder
(=30 eigenvalue 0.490
anonical correlation 574
Wilks' Lambda 6717
constant -7.811
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VP .001 415
ADHD
MC 067 953
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eigenvalue 1.071
anonical correlation 719
Wilks' Lambda 483"
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Autism
Normal
spectrum
disorder sroup
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Normal group 4(13.3) 26(86.7) 30
total 46(76.7) 60
Normal
ADHD
group
ADHD 17(85.0) 3(15.0) 20
Normal group 2(10.0) 18(90.0) 20
total 35(87.5) 40
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