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I. M B A AR A1 N7Ek A7), Aol 2719 A3} F
W AESHA] W AAA, A A3 Bes A
Skl (Mustard, 2006). wehA, o] A17] wdde] ot

FROPIe A7l waks 15z Blel 9ol

ORCID: Ahn, so—hyun , http://orcid,org/0000—-0002—-0538—9460

Corresponding author: Lee, Soon—Hang (dynamic9@hanmail .net/Dept, of Psychology, Ewha Womans University)
Received 30 April 2018; Revised version received 04 May 2018; Accepted 28 May 2018

This work was supported by 2015year Humancare Contents Development of Institute for Information & communications Technology Promotion(lITP)
grant funded by the Korea government(MSIT)

g 5837 201849 A|267 AH25 81



15

Agt Frkel Y Ao Anre] A7 <
¢~ Z Q381 (Andersen et al., 2003).
20101958 o - frof ol ] A
SQdal ol «]” Qfrofell Azl &-&

= AE ol ole=d, ol Frel] weA
z7) NYe F84do ] AL3] A=A 02 REdE 1

i)
o
o

)

S
O

al

HI
r\l
o
X

>~
>
o @ Hr Ho

ol o rlr

)

30 23
o owE

ofy
Jm
ﬂ',
P
~
=
i
Ho
oifl
ML
o rf%
2 O

_11}11 -{o[r
e
v or
so
el ll:a
s
o 2
TiR 2
(0]
re
Mo
ol yg
ELE N
>
oty
;O ogi
-
=)
S

1t} (Biringen,
Emde, Campos, & Appelbaun, 1995; Bushnell &
Boudreau, 1993; Iverson, 2010; Piek, Dawson,
Smith, & Gasson, 2008; Saigal, Pinelli, Hoult, Kim,
& Boyle, 2003). T2l 9154 dFo] gle A
73t v)&olE Ao 2 3 Wijnroks$} van Veldhoven
(2003) 9] Ao w2, wg A8 670l H3} HE
9] #AlH (hyperextension of neck and trunk)o|t}
2] A (elbow extension) 59 #AIE HQl o}
S AR o] E3A Jol=el vlal 12712
247014 371¥ BSID-1I (Bayley Scales of Infant
Development—1I) &] AA| =9} wASE 58 2 +
s Yot AN FesH W 8 S
Hol= Zo7 vehgth B 254 AAlls Aot
(Extreme Low Birth Weight; ELBW)E tjAlo & &t
Burns, O'Callaghan, McDonell?} Rogers (2004) 2] €1
TollME w7 127H 4 7 o%‘?jf?:l’ol B=38H, Akel A
Foll A 2 44 A7]9] A
I 193*301 UE Ao E et oS S5
G QA 1ho] B o]9] B AT Es Fl
A AR F 2 Qo Murray et al.,, 2006; Piek et al.,
2008; Roth et al., 1994).
$HA, M2 $57]e 8 AR Abgte] st
o= URFARI oJAkA

o 5ol 92sisi00, £EuTel et 271 Al 2
ofag Aol WS FoF Ao Pxo] gt

(Lee, 2011; Viholainen, Ahonen, Cantell, Lyytinen, &
Lyytinen, 2002; Viholainen, Ahonen, Lyytinen,

Cantell, Tolvanen, & Lyytinen, 2006). %3t Piek,
Barrett, Smith, Rigoli®} Gasson(2010)< 47§€ A
407174 9] ﬂ.]ELj%_ SR ek A o] 6HA] 12
Ale] = B -2 T s FelsH dS5e T
A= Al ]3} "1 obE7] XA wAlE 2710l &<l

Foll oo} s sde] Bt T2 gelE vt

[e]
I3t 71Nk o3& (supporting frame) = 3}7] witof], &
o] Wb 9] s dlSsta 70l sk 2laiA
= U sl sk B7PL WEEA] o] ol of gt
THCampos et al., 2000).

A Sl okl Heg LY SRS 57
T G AR ) ADEASE EEEE wew
AN TakA Rt ek WA, Fujel A 9)

= AR E S = dn A AT (Korean
Denver Developmental Screening Test—1I; K—
DDST-ID, &=% @frob Tad' ¥ HAH Korean Child
Development Review; K—CDR), 3l=8 %o} dhehA
HAAFHKorean Development Screening Test; K—DST)
5o] 9tk (Eun & Chung, 2014; Shin, Han, Oh, Oh,
& Ha, 2002; Shin & Kim, 2006). 12|31 %F3s¥ 5
gHaleAlZ = S e Grob e Al Al
2% (Korean Bayley Scales of Infant Development—
II; K=BSID—1)°] f+43tHCho & Park, 2004). 72t
3 27] 2% 2 1S s At okl
HAAR} o] Fo) ok AR, FfjellA] EFEste] o] ARE-E
1 Qb= AR AR kg e Aotk

K-BSID-1I= o9 555 &3l 934 840l
AsH ol gkAIRE, 1993 el 7k HApo]7] wiiel 9
Frof W] gt A A =S S| whdskA] Skl
Ao, AALe] skl ol XA =} FaH =Rt
HolA QlaL, FAA el A5 Ui £3Eo] I
o] lo] i s et ksl of
Hok= AlsbdEe] itk (Kwon, 2003; Li, 2005; Lim
& Jang, 2006).

WU 9of W AL Al 3% (Bayley Scales of
Infant and Toddler Development; Bayley—II)<
BSID-I1¢} 2] {14, 1o} (=8110f, ZAY), -5

l
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(&S &5, U2 %), A3 —4A 9 23 359
O 714 eFe] oz A3t shelth(Bayley, 2006)
(Table 1). o5 &3l veket W o= s 97t
3t 3
o7 A
T Y EREE ol ofy P Ak (EAtel, kA ik
o, Tk, W] 5) & e st A
75 AAlste] Bayley—1I9] V4] eldA = S sf
12} 3tk (Bayley, 2006).

Bayley—II¢] th: 262 == BSID-119] 53

oA ol Y AE E¥ES FEsta, AR

-
& B3-S Frlelo] & 728E 0w FAE QT Table

3 52 5743t (Bayley, 2006).

Bayley—1II7} 3% %, ujjollA] Kim(2008)°] 16
NE~38714 2] frot 545 o= AlF % 9 B
T A5 A8 vt olok s, A 99 HsE 23
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upbA], 2 AtoA= e W de ol WAt
A 3% (Korean—Bayley—III; K—Bayley—II) o
AL BFESRITES vheo] wdHkgolE (logistic
Item Response Theory; IRT) o] 273t &34 %
o] epgl ol ARk AS5S F8 K-Bayley—119] =
Y A& 7hsde gRlstaat gt

o. A7 e
1. ¢ oy

= AT BAEAE ARSI A A R&D S5 Gt
of WAL AH| 2 A 22PAE ATE el 2F H
A& (32%), 471 (15%), 3L 8%), T4 (10%), T\
(13%), Ve (22%) Al AFeh= 85 1695H 42
ML 159 dldshz Gfrot 1,754 o= 35181
o} 2 Aol v AR FYA ofks €S

Table 1. 2 Scales of BSID—1I and 5 Distinct Scales of Bayley—IlI

BSID—1I Bayley—1II
Area Area Subtest
Expansion Gross motor
P Motor scale Motor scale .
of the scale Fine motor
Cognitive scale -
Mental scale Receptive communication
Language scale . .
Expressive communication
Creation Social—emotional scale

N
of the scale one

Adaptive behavior scale

BSID—1I: Bayley Scales of Infant Development—II

Table 2. Added ltems

5 Turns head to sides

21 Elevates trunk while prone series: Extended arms
36 Bounces while standing

71 Walks heel to toe
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Table 3. Distribution of Participants According to Age and Sex

Age Male (1) Female () Total (n)

A 16days—1month 15days 20 15 35
B 1month 16days—2months 15days 46 50 96
C 2months 16days—3months15days 57 49 106
D 3months 16days—4months 15days 49 50 99
E 4months 16days—bmonths 15days 40 48 88
F 5months 16days—6months 15days 59 43 102
G 6months 16days—8months 30days 53 53 106
H 9months Odays—10months 30days 52 58 110
1 11months Odays—13months 15days 66 53 119
J 13months 16days—16months 15days 61 58 119
K 16months 16days—19months 15days 58 60 118
L 19months 16days—22months 15days 57 55 112
M 22months 16days—25months 15days 57 51 108
N 25months 16days—28months 15days 50 49 99
0 28months 16days—32months 30days 60 59 119
P 33months Odays—38months 30days 75 53 128
Q 39months Odays—42months 15days 49 41 90

Total 909 845 1,754

A~QQ) 179 FHaoM, 2 9 9 PE BE LAE uITE AR 948 859 W ofol
E Table 3¢ AAJSH3ATE DAL Al 3% (K-Bayley—1I) ©] #3725 AF
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4
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Table 4. Demographic Characteristics of the Study Sample (N=1,754)

Variables (%)

Region Seoul 559(32)

Gyeonggi province 271(15)

Chungcheong province 141(8)

Gangwon province 182(10)

Youngnam province 380(22)

Honam province 221(13)

Education of mother High school 273(16)

College 1141(65)

Graduate 145( 8)

No response 195(11)
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Table 5. Modified Start Point and Basal Items in Gross Motor Scale of Bayley—IIl and the Corresponding Item Number
and Item Name in the Standardization Version of K—Bayley—llI

Bayley—III Korean—Bayley—III standardization version
No. [tem No. Item
C 5 Turns head to sides 3 Controls head while upright series: Lifts head
6 Makes crawling movements 4 Controls head while upright series: 3 seconds
7 Controls head in dorsal suspension 5 Turns head to sides
H 22 Sits without support series: 5 seconds 26 Sits without support series: 30 seconds
23 Pulls up to sit 27 Sits without support and holds object
24 Grasps foot with hands 28 Rotates trunk while seated
L 45 Squats without support stand up series: Mature 44 Throws ball
46 Walks up stairs series: 45 Squats without support
47  Both feet on each step, with support 46 Stand up series: Mature
M 48 Walks backward 2 steps 46 Stand up series: Mature
49 Walks down stairs series: Both feet on A7 Walks up stairs series: Both feet on each step,
each step, with support with support
50 Runs with coordination 48 Walks backward 2 steps

jghael x| 28432 2018 A26A A2E 85



Table 5. Modified Start Point and Basal Items in Gross Motor Scale of Bayley—IIl and the Corresponding Item Number
and Item Name in the Standardization Version of K—Bayley—Ill (Cont.)

Bayley—III Korean—Bayley—III standardization version
No. Item No. Item
0 51 Walks forward on path 49 Walks Flown stairs series: Both feet on each
step, with support
52 Balances on right foot series: With support 50 Runs with coordination
53 Balances on left foot series: With support 51 Walks forward on path
P 57 Walks up stairs series: Both feet on each step, alone 56 Kicks ball
Walks d tai ies: Both feet . .
58 s down stairs - series: o eet on 57 Walks up stairs series: Both feet on each step, alone

each step, alone

59

Jump forward series: 4 inches

58

Walks down stairs series: Both feet on each step, alone
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5 S3ES AESt] 72 WA AR 714 A
w3 W] AHAGE gRlasinh

AR, A E AsE S8l A5, A9
Tk U A9 AF T A wala U5
8} Bernstein(1994) ol 93] F3¥ &2 07 4HE313
o} AFE Al=2] H2 Fisher z S 0]8-31] 7|
Akt (Silver & Dunlap, 1987; Strube, 1988). 71

2] 31 A=A A A2 22 9)5}0] Pearson AHHAIS,

BAARY YA EF Yotrr] S8l Fulde AREsISith

mpRjeko 2 A e ZAS FRIEFIEE HASs]
fl8to] K-Bayley—II 2522 4 Ao| = =9le] A4
TE ARESISITE £ d9e] AR 241 918 IBM SPSS
Version 21.03% BILOG—MGS3, Mplus 2.145 A3
T} (Muthen & Muthen, 2003; Zimowski, Muraki,
Mislevy, & Bock, 2003).
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Table 6. Means and Standard Deviations by Age Band (N=1,754)
Age Age band n Male Female Total
group Male Female Total M SD M SD M SD

A 16days~1month 15days 20 15 35 5.85 2.254 493 2282 5.32 2.17
B 1month 16days~2months 15days 46 50 96 7.76 2.960 7.62 2.633 7.69 2.78
C 2months 16days~3months 15days 57 49 106 11.53 2910 11.18 3.414 11.37 3.14
D 3months 16days~4months 15days 49 50 99 16.78 3.216 14.82 3.115 15.79 3.30
E 4months 16days~5months 15days 40 48 88 19.85 3.725 19.19 4.139 19.52 391
F 5months 16days~6months 15days 59 43 102 24.27 3.903 24.79 2.989 24.56 3.60
G 6months 16days~8months 30days 53 53 106 31.38 4.546 30.21 4.688 30.89 4.55
H 9months~10months 30days 52 58 110 37.42 3.561 37.40 3.371 37.61 3.63
I 11months~13months 15days 66 53 119 43.14 4.547 43.53 2.729 43.24 3.96
J 13months 16days~16months 15days 61 58 119 48.03 3.220 47.26 3.586 47.60 3.48
K 16months 16days~19months 15days 58 60 118 50.48 3.450 50.88 2.871 50.56 3.18
L 19months 16days~22months 15days 57 55 112 53.12 3.354 53.00 2.687 53.28 2.85
M 22months 16days~25months 15days 57 51 108 55.02 4.219 55.00 3.521 55.01 3.89
N 25months 16days~28months 15days 50 49 99 57.78 4.344 58.86 3.742 58.34 4.04
0 28months 16days~32months 30days 60 59 119 59.88 3.983 61.85 3.680 60.63 3.97
P 33months~38months 30days 75 53 128 62.88 3.966 64.58 2.507 63.68 3.45
Q 39months~42months 15days 49 41 90 65.73 2.706 66.27 2.569 65.96 2.63

Total 487 438 1754 38.29 3.580 38.32 3.21 38.30 3.44

2 15Y) ollA= o] 3 (1=16.78) 0] ¢foto] 42
(ME14.82) BT} GonlalA o] =& Ao 7 LRttt
(z=3 073, p<.01). 12}, OxHA| (28709 169~327)

4 30Y) e oole] =8 (M/=61.85)0] HolM/=
59.88) Bt} frejn|at] o &3k (.=-2.793, p< .0D),
PeHAl (33712 04 ~3870€ 30Y) oM ofote] 43y
(M=64.58)0] Hol(M=62.88) B} Fon|sH o =
& Aog FAFQITH(=—-2.975, p<.01).
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Table 7. Difficulty(b) Parameter for ltems of Gross Motor Subtest

No. Item b No Item b
1 Thrusts legs in play -8.8 37 Walks series: With support —0.202
2 Thrusts arms in play =7.343 38 Walks sideways with support -0.223
3 Controls head while upright series: Lifts head —3.633 39 Sits down with control -0.112
4 Controls head while upright series: 3 seconds —2.739 40 Stands alone -0.118
5 Turns head to sides —-2.02 41 Stands up series: Alone -0.042
6 Makes crawling movements —1.885 42 Walks series: Alone 0.062
7 Controls head in dorsal suspension —-1.922 43 Walks series: Alone with coordination 0.116
8 Control head in ventral suspension —1.936 44 Throws ball 0.102
9  Controls head while upright series: 15 seconds —1.778 45 Squats without support 0.121
10 Holds head in midline —1.849 46 Stand up series: Mature 0.152
11 Holds head upright while carried 1714 47 Valks up stairs series: Both feet on each )
step, with support
12 Controls head while prone series: 45° —1.544 48 Walks backward 2 steps 0.483
13 Rights head 1492 49 Walks QOwn stairs series: Both feet on each 0.389
step, with support
14 Rolls from side to back —1.245 50 Runs with coordination 0.363
15 Elevates trunk while prone series: Elbows 1181 51 Walks forward on path 0.397
and forearms
16 Sits with support series: Briefly —1.157 52 Balances on right foot series: With support 0.46
17 Controls head while prone series: 90 —1.143 53 Balances on left foot series: With support 0.487
18 Elevates trunk while prone series: Shifts weight —0.869 54 Walks sideways without support 0.692
19 Sits with support series: 30 seconds —0.917 55 Jumps from bottom step 0.811
20 Rolls from back to sides —-0.98 56 Kicks ball 0.566
91 Elevates trunk while prone series: _0.846 57 Walks up stairs series: Both feet on each 0.851
Extended arms step, alone
22 Sits without support series: 5 seconds —0.799 58 Walks down stairs series: Both feet on each 0.909
step, alone
23 Pulls up to sit —=0.718 59 Jump forward series: 4 inches 0.811
24 Grasps foot with hands —0.761 60 Balances on right foot series: 2 seconds, alone 0.991
25 Rolls from back to stomach —0.87 61 Balances on left foot series: 2 seconds, alone 1.021
26 Sits without support series: 30 seconds —0.64 62 Walks on tiptoes 4 steps 1.007
27 Sits without support and holds object —0.593 63 Walks backward close to path 0.95
28 Rotates trunk while seated —0.57 64 Walks up stairs series: Alternating feet, alone 1.195
28 Makes stepping movements —0.498 65 Imitates postures 1.243
30 Crawls series: On stomach —0.532 66 Stops from a full run 1.117
31 Crawls series: Crawl position —0.455 67 Walks down stairs series: Alternating feet, alone  1.531
32 Moves from sitting to hands and knees —0.414 68 Walks heel to toe 1.436
33 Supports weight —0.34 69 Jump forward series: 24 inches 1.467
34 Crawls series: Crawl movement —0.355 70 Hops 5 feet 1.985
35 Raises self to standing position —0.343 71 Balance on right foot series: 8 seconds, alone 1.99
36 Bounces while standing —0.207 72 Balances on left foot series: 8 seconds, alone 2.139
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Table 8. Difficulty Parameter(b) for Series ltems of Gross
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A (25702 16Y~3271230Y) ol Uy A1z gl 7] A
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71%1*% el Oigt =7t sk Ao 9]
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3. HEx
K—Bayley—II )% SE5H5o] A EE dolr
7] S8l WA d#Hd (Cronbach's @), FAA=AFAL Al

HE U PR AAEE Helstolr,

1) o

e
0z

MElE

Motor Subtest

Series items Item number b Series items Item number b
3 —3.63 41 ~0.04
Control head while upright 4 —2.74 Stands up series
9 ~1.78 46 0.15
. 12 -1.72 47 0.32
Control hZiii;VShlle prone Walks up stairs series 57 0.85
17 -1.38 64 1.19
15 -1.18 49 0.39
El k whil
evates trsuer;ie‘sy tie prone 18 -0.87 Walks down stairs series 58 0.91
21 -0.85 67 1.53
16 —1.44 52 0.36
Sits with support series Balances on right foot series 60 1.01
22 -1.07 53 0.46
Sits without support series Balances on left foot series 61 0.99
26 -0.93 79 1.99
30 ~0.53 58 0.96
Crawls series 31 —0.45 Jump forward series
34 ~0.35 69 1.49
37 -0.20
Walks series 42 0.06
43 0.12
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Table 9. P values™ of Start Point and Basal Items by Age Groups

Age group A1) B(1) C®3) D(9) E(9) F(5)  GO9  H(26) 1(35)
Start point 1.00 1.00 1.00 0.98 0.99 0.98 0.97 1.00 0.99
Basal item © 1.00 0.99 1.00 0.98 1.00 0.96 0.95 1.00 0.84
Basal item @ 0.94 0.99 0.75 0.99 1.00 0.99 0.94 1.00 0.94
Age band J(39)  K(#2) L4 MUH6) NM48) 049 PGBH  Q(G6)
Start point 0.96 0.97 0.96 0.95 0.87 0.97 0.93 0.99
Basal item ® 1.00 0.96 0.95 0.95 0.96 0.99 0.91 0.99
Basal item @ 1.00 0.92 0.90 0.76 0.98 0.97 0.97 0.97

( ): Start point item of each age group

*P value: Proportion of the total number of examinees who answered the item correctly

—Bayley—III tl£=% &&= WALWEL F
O] HREHARIE = RS o]8ato] ARSIt
Al 5 S HEE T RO E o]
A9 "b)rﬁ]‘kra AAFsE & Spearman—Brown
of oal Al =E HA3ATHCCrocker & Algina,
1986; Li, Rosenthal, & Rubin, 1996). K—Bayley—III
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St} Pearson A#AlTE E8 A= Ol &

FHEY] HA-ARAL AR 98 Al7te] uhet qH
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A= gl AR AR 412 17709 9% G

4709 W5 (A~E, F~1, J-M, N~Q & FolA 2 ]

ol AA 127 BHES sl 7t
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Table 10. Reliability Coefficients of Gross Motor Subtest by Age Group

- 917 O

T 20w

S el -2t

Table 3 7+

A B C D F G H I
0.91 0.91 0.92 0.94 0.95 0.97 0.94 0.95
J K L M 0 P Q Total
0.92 0.90 0.84 0.95 0.96 0.93 0.90 0.93
Table 11. Test—retest Stability Coefficients of Gross Motor Subtest (N=49)
First testing Second testing
r
Mean SD Mean SD
44.97 14.61 44 .87 13.60 0.98™
“p < .01
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Table 12. Inter—rater Reliability Coefficients of Gross Motor Subtest

(N=64)

First rater

Second rater

Mean SD Mean SD ICCs
51.11 9.25 49.86 10.92 0.74"
ICC: Intraclass Correlation Coefficient
.05
Table 13. Intercorrelation of Gross Motor Subtests (N=1,713)

Gross motor subtest

Korean—Bayley—1III
Ages 0:16-6:15

Ages 6:16—13:15

Ages 13:16—25:15 Ages 25:16—42:15

Motor scale 974 .965™ 911 .889™
Language scale 734" 671 .652™ 633
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Abstract

A Validation Study of the Gross Motor Scale of Korean Version of Bayley
Scales of Infant and Toddler Development, Third Edition

Ahn, So-Hyun®, Ph. D. Cand., Yoo, Eun-Young**, Ph. D., O.T., Lee, Soon-Hang", Ph. D.
“Dept. of Psychology, Ewha Womans University
“Dept. of Occupational Therapy, College of Health Science, Yonsei University

Objective: This study verified the psychometric properties of gross motor scale of Korean version of Bayley
Scales of Infant and Toddler Development—Third Edition(K-Bayley—III) through item analyses, validity, and
reliability evidence.

Methods: Date were obtained from a stratified sample of 1,764 infants and toddlers divided into 17 age groups, 16
days through 42 months 15days old, who reflected key demographic variables in the national population.

Results: Firstly, the analysis of the degree of item difficulty indicated that items were appropriately placed in the
order of difficulty. Most baseline items showed a 90% pass rate. Secondly, Inter—item consistency showed
excellent levels and items were highly reliable in terms of test—retest reliability and inter—rater reliability.
Thirdly, in terms of the construct validity, the Gross Motor Scale of K—Bayley—III score revealed a high degree
of correlation with the Motor composite score but a significant moderate correlation with the Language composite
score, providing evidence of its convergent and discriminant validity.

Conclusion: In this study, K—Bayley—II gross motor scale was proved to be a valid and reliable measure for
evaluating the development of gross motor in Korean infants.

Key words: Gross motor scale, Item analysis, Korean version of Bayley scale of Infant and Toddler
Development—Third Edition(K—Bayley—1II), Reliability, Validity
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