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on, JAt £ Hste staywAre] ARG S w3 HHAH FHR|o] =olE o]
S tH(Ballou, Sanders, & Wright, 2004; McCaffrey et al., 2004).

st o] Wkl AL FHE = Qe TAHAZRA F3H F3A H =S (vertically scaled
scores)”7} -85 o] A oA ENAl, 2000; Kolen, & Brennan, 2004; Mislevy, 1992). 2 &3
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o7} A= AR AFE A SHo|EH WHO R, F58Hequating) ot T3 FAH
AL G8ate] FE A HWE JhsetAl stk B3Rl 4] AT Ee HEH
o] shd/Hd =™ A4 (Mehrens, & Lehmann, 1991), Thurstone %] %= (Thurstone, 1925, 1928)¢} 1980\
g o] FZ &85 FINES-o]E WH(item response theory, Lord, 1980) 5°] 3t}

3

S 7 A5 MnE 9% 58 JEd5el U@ Fa wAe, 94 EEs Sdo)

A FAs A = T A(construct) ] A Fiete HErb FAATL HFHAA Sk
dE Eol, 4= AAlA AT Thurstone - i”d‘ﬂ Eobgd| wet 4y X*’“A
wike] AAE AFE Hole W, BIukEolE® W wate] dAHAY FolA=

T Btk ofm) st WA HHAE FEE AA BAHA F7) Wi o= FH=3)
o] HAE A7k AFAte WHEH Ho Ze A Y] #ddd ot 24
He Ade Btk F AA, WeH SddN FHxer A" HFE d bl v
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Z 9 TS Baste Arke BAE 52 dEHeR AR st 7l LA
73 (unidimensionality)e 783 Aozt & 4= gtk o] - shd 3+ Zolrh B2 A5-(ol, =
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52 BA sAE A dehd ks Aotk ol £HHoR AAH H4E F8F o
2t vl A, AghdeMel 108 2ol wshdel 109 Aolet X LI A 3t

5}
AL YEMAT JE&Hog M2 tgE ou]E zt=tSchulz, & Nicewander, 1997; Yen,
1986; Yen, & Burket, 1997).

olgigt ghd 7t HlWE 3] FHFHOE AAE Aol Ui WHEH, WEF SHY =
Aol EFatal =29 FAK, ACT, SAT )9 2% tds du +4 H=4dw7t A
H 1502 HHA(ACT, 2007; College Board, 2008), $-#lugtoll = shd 7 =32 H4dA
7} A EF3 AAbA Al 8857 Boe ged AFeTY =9 Aty
THAZAE, 2000, R1784, Ao, 2009; FA1&, 2000, 2005; A&, A&, 2000).

o] =% EAHL 2008d /MEE 5SS ICT 2]E 2]A](information & communication

technology literacy) A 2 HE=FMRAA, A2, 2009; A2 9, 200805 &3+ 3hd
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A T 55485 &A3sH7] Y8ked LISREL(version 8.54, Joreskog & Sorborn, 2003)<]
T2 2 2 ¥ (Joreskog & Sorborn, 1989)S ©]-8-3}HTH4)

V. 9

i
i)

g ICT 2E A AAe] 2 AEH4E 59 od b vae] gdAds glst
71 Sfsted, WA 2@ e} 3EA AAbel SAHEY Tede AAsoH, o 7

A W T R Shdel tid vlus AAETh
1. B0 2 2520 554
25§ ICT YA HAbl e 348hd )} 5631 d-S B o2 Zhzh 294 ZARe} 3
|

WA AR AASGT ool mE v o) $E99d BRF JRuBe (E 49

(F 4) 2CtA|, 3TtA HAte| el

999 1 2 3 4 5 6
L&A 914 - 0.24s3 0373 039 0433 0.28s3
2. AR g 0.405 - 0.323 0393 0.40%3 0.275
3 AR B3 g7} 0.315 0.48 - 0.51# 0.53# 0.35%
4 AR =43 F= 0373 0.56% 0.51# - 0.57#x 0.3
5 AR &g e 0.445 0.59s3 052+ 0.63 - 0.445
6. AR A% 0.3 0.55% 0475 0.57x 0.59sx -

* p<.05, *+ p<.01
- A ol 29 A AAL = 39Al HAL dEeE s ek,




AREY x> df RMSEA CFI NNFI IFI GIF

_ 0.98
SaaE 221.55%* 21 0.08 0.98 0.97 0.98 0.8
1.00

2= 28.36 18 0.02 1.00 1.00 1.00 L00
_ 0.93
[R5 646.23% 23 0.13 0.94 0.92 0.94 0.95

x* p<.05, =+ p<.01
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AXQ x?¢} 37 RMSEA(root mean square error of approximation), CFI(comparative fit index),
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ABSTRACT

Evaluation of Vertical Scaling When Comparing Various Grades

- ICT Literacy Tests for Elementary Students -

Kyung-Seok Min(Assistant Professor, Sejong University)

Measuring students’ growth and change has been an important issue in
educational research and wusually vertical scaling is a way to assess students’
growth. The purpose of this study was to evaluate validity of multiple grades
comparison using vertical scales of ICT Literacy Tests for elementary students
developed in 2008. Multi-group structural equation models were used in order to
assess equivalence of measurement models across two test forms and four grades.
As a result, equivalent factor structure was confirmed but factor loadings varied
across test forms. It meant that the meaning of vertically scaled scores might not
be consistent when students in different grades were compared. So, it would be
better to generate multiple sub-scores reflecting multidimensionality of ability areas
rather than to use a single total score, even when vertical scales were used to
evaluate students’ growth. Suggestions for further studies on vertical scaling were
also provided.

Key words : vertical scaling, ICT Literacy Tests, multi-group structural equation
models.



