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Abstract This study aimed to develop and validate the Child-Report Form Emotional-Behavioral Scale
in Application Format (EBS-CRF). This scale integrates interactions with virtual characters to overcome
the limitations of traditional paper-based or computerized fixed tests. The 67 preliminary items were
presented to 1149 elementary school children aged 6 to 12 and their 210 primary caregivers. Factor
analysis revealed three factors: internalization problems (13 items), externalization problems (12 items),
and adaptation(16 items). To examine validity, adult participants were given the Korean Child Behavior
Checklist (K-CBCL), and child participants were given the Center for Epidemiological Studies-Depression
Scale for Children (CES-DC). Correlations between the EBS-CRF and each measure were examined.
Results showed significant correlations between the internalization factor of the EBS-CRF and the
K-CBCL, the externalization factor of the EBS-CRF and the K-CBCL, and the adaptation factor of the
EBS-CRF and the K-CBCL. In addition, all three factors of the EBS-CRF correlated significantly with
CES-DC depression scores. The internal consistency and test-retest reliability of the subscales were
found to be appropriate. Overall, our results support the use of the EBS-CRF as a valid tool for screening

emotional and behavioral problems in Korean children.
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Table 1. Communality and Factor Loading (N=580)
No Item commu- Factor Loading
nality |factorl | factor2 |factor3
1| whgol BHstAY $4% w7t glof? 43 .60 -11 -.06
2 | BARE & EAY A5 AEEE weh? 32 .49 -02 | -.01
3 | olgolu A4, Aul, A o] FAYSH A glol? 30 41 .01 .03
4 | Bt P 2 do] ol ARE A5 2 .36 .54 .05 .06
5 | & 7180l EAY & 47t Qlof? .46 .70 -06 | -.00
6 | OFRE UojAl Filo] gl A 21 92 W} Y? 30 47 12 .06
7 | w7t okE W7} Slef? .29 44 .07 .06
8 | UF "ol AAY YF A Z w7t u? 35 .50 -.02 .06
9 | iz} obmAL &o] EWMT wr} JY? .36 51 -.05 .08
10 | FZstAY HA AE w7t [lof? 38 .59 .02 .01
11 | 9471A7] o} woly? 34 51 -.05 .01
12 | AZol UAY 47de] & w7t y? 43 .46 .03 24
13 | Y7k 553 o] wekar Azkey? 33 42 14 .05
14 | gu Bgste A ofuf? 35 .03 .48 .05
15 | Eolsle 5ol glof? .28 -.07 44 17
16 | 35+ F 3k Holop? 24 -.08 37 .15
17 | 22 ol 2g 237k 2 goly? 36 .04 .52 -.04
18 | &2 who] opd Xt Fofl Mgk 27k 2 ®ojy? .25 -.08 43 -.02
19 | AFER} dupd A5 oe8 =0 .20 .03 40 -.01
20 | AFEClF & Adle A Zol? 47 .02 .56 .16
21 | o2 AFECA A7)17F BY? 37 -.01 .60 -.04
22 | 71E71E i AU g8E WeAY 2kE SHEA @A ARk BUY? 21 .01 36 .05
23 | 715718 ARl tigt AT ARE #ESH? .26 .02 49 -.06
24 | WA 9 7]EL ofg? 47 .18 .59 -.07
25 | BkZo] HeksHAL 71E w7t dY? .40 24 .50 -11
26 | FolHAY TA 7L Y= A A? 30 -.08 .51 .08
27 | @71AAL 71820l L w7t Q4?2 41 15 .56 -.09
28 | Ue U7k At $2 ARgolztal AR? .38 .18 .43 .08
29 | U7H E ¥e A S 5 AU? 39 11 .48 .10
30 | 9 EAU A 2L gAY dske & o J5oHA Eota @ A4S 3wzt glol? 24 17 .19 .42
31 | &AE Bthok skt 3 5% WA A QAT stAY o B B w7t QY? 32 .04 .10 .38
32 | AE SHAY 11 25 dE A" HElE "ol A= I oq? .29 .19 .06 .40
33 | &g 7HEEA ok AF FAGALY? 30 -.08 .02 39
34 | FPAIRIY ol 71eks] got Qlofof 3 uf sjEhkz] rr Aol Hlod W7} §lof? 25 .10 -.02 .55
35 | ZHE3] gobA 285HA 7] olEl w7t glot? 32 14 -.10 .42
36 | ol Wil Al;Ee Holy? .30 .03 -.08 .38
37 | Hl ZA=b7F & w7k oA 52 gt glel? .27 .02 -.05 .60
38 | T Algo] olopy] Uil YAU FRI7F ot QLg W) A5 WEietAY 7]o1=Y? .25 -.02 .08 .49
39 | 3P UA E3E 9AAY £ wrt 4? .28 .04 11 .40
40 | AFE ZEA 2 g7 9lol? .25 .04 .02 .44
41 | FErdolt A w8e oF £1 Y| vtz 3 gyt 9lof? .28 -.06 .06 .54
Table 2. Model Fit (N=569)
z df NFI TLI CFI RMSEA
1174.05 776 .72 71 .82 .048(.045~.050)
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Table 3. Mean, SD and Correlation (N=140)
variable MSD) 1 2 3 4 5 6 7
1. EBS-CRF Internalization 9.71(4.38) (.84)
2. EBS-CRF Externalization 5.29(4.02) 55 (.78)
3. EBS-CRF Adaptation 7.70(5.26) -.46™* - 420 (.84)
4. CBCL Internalization 4.89(5.14) 26" 32 =, 20 (.87)
5. CBCL Externalization 4.94(5.77) . 19* 45 -.20* 72 (.90)
6. CBCL Adaptation 20.93(2.22) -.06 -.36™* 41 =37 =50 (.84)
7. CES-DC 11 32.87(16.29) . 40 .38 -.29* .38 45" -.23" (.81)
Note 1. The inside of parentheses on the diagonal is the internal agreement coefficient obtained in this study.
*p 001, **pC .01, *pC 05,
Table 4. Mean and SD by Age (A=1149)
Age 6Al 74l 8A 9A 104 114 124)
N 80 192 272 294 174 74 64
EBS-CRF Internalization 9.105.25) | 8.72(4.73) | 9.75(5.33) | 9.25(5.32) | 10.33(5.75) | 10.99(5.13) | 11.92(6.30)
M(SD) | EBS-CRF Externalization 4.913.74) | 4.82(4.09) | 5.05B3.77) | 4.99(4.13) | 5.78(3.69) | 6.33(3.91) | 6.86(4.84)
EBS-CRF Adaptation 17.17(4.53) | 17.77(4.28) | 16.49(5.01) | 16.94(5.10) | 15.11(5.51) | 13.38(5.76) | 13.92(6.29)
ol sl 67719 <= 1—?&0& A T 24 9 8Qld g EBS-CRFY] Al 8912 BT ofgo] Hugh o83 §
LAEAS AAIRE 23}, F 41239 380 27 A udt AEE Hof EARYEE YOI °o F %
At ZoR et 18901 138F0E & B 23 EAHOoR © Tgo] 2 WAs: odEst ¢
59 #84 AME AEsAU fISEHL AASYE B A8l s FomlstA 8§ w2 A dEd
Aol s oulsky WASH 2 PEstalch. 282912 EBS-CRFY] WAt H=rt AdstA =052 AL
oo ke, B 9 7IE8A|, AL 99 5 Sk
oflA x4l AFE SHA R Brlokes g ovlst 02 APER EBS-CRFY 51 a. Aol Al
o] ‘Agor FHsialth 38%0e 1282 % Fo Aot YA AWE 2, st Haee AP Aol
T =, AYYs 4 342 2S5t A=E Aul 7F e, UiAs Aee diAE e R wshdoA &
stol dst 2 PHsitlct oleh &2 aQltRE A Al e A Ao oA WA Uekdth 1
AFE0NA WHEAC R AFH 2 387 72 A shAF AP EAo] thE 4 S 1HE o, FF
3t°1[30-32] EBS-CRFS] FIEt3E=rt HSH A0 A7olA EBS-CRFS] A% EZ3Fs &) &2 o
ChC &, EBS-CRF®} FHETE oby P& F7H  HE FoAo] & Zog Helth
T g opsHIE 92 SAHARY] JHEAE S & 2 a79 9ole v 2o AA, 258 st

ABEE ASskct. 1 23, EBS-CRF WAlst 2.9
2 CBCLY WiAst a<lwh, EBS-CRF 2@} 89l
CBCLY @3} 8<2l#, EBS-CRFY A& 2902
CBCLO 23 8903 47 Foufet e Ko &7
EBEES ATl 53] WAet 895 19 g
(20)°] A3t 2AF He] W 45) Hoh Fe H=E
Hol As} ZAof| gt opgat F&L 7F Hare] 3]
EIF AR w2 P Bt ol ote B¢
s} FAls RoApt ARRe His g 5 AT
HAIsE £Als HoAtEn obge] Havt o AlFEg
= 9TH33,341= 71€ A dAIshe Aiteld, 53
HASE Al 1ot ok Hale] F84& AARIT. ®

a1

duke o she 7|20 olsR I FAWE A
£0] S Besle] 25 A o] AN 4 9l 4
e ARSI B4, Qe P49 AegER Ay
A1) A8, A3 B2 AU ) L ARE AT
28 52 B3 ANl e Frloh AR olsle] &
olde EAT, ANAHOR Aol e AshIS A3
sk 712 Avte HasEAs Y8 EPEL
o Alej 7} Hotoh Auglo] 7|&olut kel ok
N BEOR AU AoE Buet AFES PEW

S B ApolAs 714e 883

A9 =Rl

of e BA) HeERE B4 AT ol B
ole}. AW, ofEFAolAgoR Asto] Q1A oA
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