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1. M2
w2 A slete H Az 2 A= AR Ayt F¥S v itk 53], S #ofkell 4 OECD
= 7ke] gtae} 7hgol| A 9] KR F 41 7]& (Information Communication Technology: ©]3} ICT)
HFE-L 90% )42 Z(OECD, 2008), SHAE0] gt 714, AGALE oA ICTSE I442 o= &
83t ol ]2 Jti(The partnership for 21st century skills, 2008). ©]&13+ FA4E 1k
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& she] WIS o 4% OECD 37} Fol4 714 2& Ao Yehdth, oleld dvhs o
154 S S 2o sigehd, AvHoR St wgTRelA ICT B FEol

ZRaA gAY A7k w8Hgol Yobn BT SGu AN AEH THHS AT
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oA HFHE ARSgohal gk St 9] vl go] -Eluete 327%] 1A= ¥, oo}
HollMe A7FEEE 722% 2 =L, AN = 57 81.9% 2 mf-¢- =& Holl SITHA
73] 9, 2008). 3], A7FE2E TIMSS 2007914 48 598 (19]), 3} 56142802 =&
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Wil whet AlefetAr] WEol HF A WS 78 AR E49 AF =2 7270 S,
1,145 &) A, AVFEEE 13470 S, 2,758 9] sH, S5 15670 S, 1,276, 73t AF
T B0 A% e 11070 g, 2,665 2] SHA, AZFE =& 11370 8t 2,270 2] SHAY, &
T 15670 S, 1,722 o2 FAE ] ok

r

==
=% 910l

2 SASE)ol Ao dur
wele 4, x&xm%%t, FAER BAP, P8 S, e, w0 s FYEe
,ICT B3 Wole AFE, A8y 59 BT 5 /P9 ICT 424, A7 1842,

e 2
59 % AFH A, WA F AFE ASow TAHAT 221 25 F (SRl e du
ML

5}

A2 Suw=7], stal SES, wAke] WY, stue] Mukd F917], nddFE 7500,
ICT & WS S 103 AFH 7, Stue] ABVbs HFE i A, arbe] FHed
F, WA Y T AFE ARCE TAE o] T wALe] Y T AHFEH AR Axe Y
et wAEE WAL £ Foll £ 2 Fek d5s A FHER stolew AFHE ¢
b} A ARSI S SHeA o) BElo] ok ZEWeloRE shlel ot - Bhet RS A
gatslon, 5719 S f-2lgk(plausible)& FA FUSAIL X2 7FSAA G HE 1A
(student final we1ght)7} A0 xgtE ek Fug s HF VA= dE 57k 85hd ®



WP FHO| DM FAL TIMSS 20072] B, BIIEE, TF ARIE THLE

T2 g weum Nk
=m0l @ FsEF = 509 E& K93k plausible  value)
= o= AN
<A5F BT

a9 s 49 OIR=0, WAt=1
FHEen e W BA mRE 58 A
M ERE S A, B A B JRIES BeR 0ERE 7E7 74
Qv vl mms By Sans A A= (index) B
— D ot o B 78 EE
IR = = =s 5 o3
@ Bl oE B 828 SUES BE
P— St 71Z01Al A =
DHRIOIA] @ —ri—.ﬂ_,u}oﬂ ﬂt‘_ 7}/_*\]‘_ 42;7&.;5 .
@ BTl the 7K1 123 JuES B8
HEol ICTHZE AT, OHY 55T 2o OBRE| 2E7HT 4
@ Stulet HolA AHS _
. = gniag
a%E A8Ec @ POl A =
ICT ®ol @ Stalof| Ut AL - e
@ It S AFH AISZ ]
PR E A= S ™ o 2
THS A8 @ VBT F AT AST S
D Fol +8 = A% A=E
NAE= A= - < o S| &!
IS e @ BetoA +8 & AR Agg b T
5% S
St=] S=ag - AAE=E 4
Sl SES Sy BRe e % 58 A%
o vy TR Ak R AT S A b
Smo @UEEey PEEY AN AS R <=index) B
D S Bd 9 28
2 YSR=] VS Al
e @ WSk B o 28 VETH 687 e
S 1002 ARE = SAINE ARE - e =
CESTS  @RH aeSaH & O 85 5 L o
=28 A%
"Rsieis Wikl HEslels 28 58 A
Z3t0] elzior d o}
@ E 7sn 8% i i
wol Py Tes /s A =Y 48 2
ICT Hel T @ ololtlol9r AR 27 =8 48 3
RS @ ERE 2 24
5 AR A O DeER 48
SEE 2 2oy
e © A g=w 4 HE

@ otolt]ofet BE 7]
O A=A 2 24

217



aynz Jer)e

Ao E FAE TIMSS 2007 A3 9
RYA

+o] HLM 6.0

0

L

Ju

9

=

=

o] A

218 OA[OIMEAT 113 3T

H, ©]

N

Tor

Lxg

°
o]

ol

=
B 15F 4o oo 2ok

e 4A= Hekn @ o,

Al A
=
9)\]:]' O] U’H rij%

2~
T

1

kel
=

5@' gar

wEEe] HRlE T gl dajiMe 5

Yij = ﬁ()j + 51inj teeet ﬁinij + 7y

rij~N(O, o?)

4714 ¥,

P
T

1

N

o))
el

ol

KO

]
B

P}/q(l

Yoo T Vo141 Tt ’YonUj + 1w,

Bo;
Up; ™ N(0, 1), /qu

2

N

o

FAT o W, SasE

0

fehan 713

il

—_—

B2 A Hto] 00]aL E4Fo] 1<

’$BA4(ICC: intra-class

< W

A, ARPHAS F4

3l

A

stick. 4, sh

<

Ao e}

A=)
fLE

P

pad

L&

-

correlation) & -

1t v

S

3502 7Y

&

3>3} Zt} HA

Ay
3t

i <

0

A A

o

o=

SRR

i

2743

aLE o] Aol A

&



uWSYEZL FHO| TiAHg EAL TIMSS 20072 BH=, BIIEE, TF AYE THLE 219

Y9 ICT &

A
s}

2), 2320

Jmo

=
)

)

of

160

22

-

O:

a

3> B2

<#

&)

Wk

fiol

[ag)
70

=

fiol
+

ol 5
B %)

=
GRS

of of
KB Kb
FF

204
ol ol

234

V. 7 2

xr
il
K

SAIE AAISHE <3 4>} 2

T2 A7FEEel s34 vlE 7P ICT 3

—é—l_

o

OS2 YEPET.

A

s

ojH, 53] a5l HlsiH= 14 ol B3

Bl
o)

BN

A48

R
L

FEE AHgatT o)A

18.02%¢1 ®I

5

7}

= 27.40%,

X

67.03%= A7}k

2 7220%, &5 81.85%¢] Hl

X

T
)

B

o]

ol Il &

o]

o)

ao

wyEE FAFoE £ F wAke ICT A

A9} Ad FHeto] 13.05% = 7}
o] 247} 12.27% %} 3.94% = 74 =

Aoz Uehtth 121 wete) AS e wete A

S
T

17F

B

+7

ofeltole} Am

f
L

o] Bl

Z}Z} 13.05% < 16.34% = 7}



220 OA[OIM&AT 113 3T

<HE 4> ICT ZHA Holo| 7|&&7
HoIy Ciag AY A=) = A B
7¥89] AR 2R 98.81(1.19)  93.81(0.52)  97.32(0.28)  61.44(0.40)
ICT
FSE=TY) QY B 96.43(0.31)  87.43(0.71)  89.43(0.72)  44.80(0.31)
3
e SHOIA AR HIE 32.74(1.59)  72.20(0.8%)  81.85(1.00)  69.27(0.48)
BOl mam ZolA AL HIZ 97.21(0.25)  92.68(0.52)  94.53(0.44)  65.82(0.44)
AEEE s Alg, F AR Blg 2.11(0.39)  6.83(0.55)  5.36(0.50)  38.81(0.61)
g AR, sl nAE B 67.03(1.62)  27.40(0.89)  18.02(0.99)  35.64(0.45)
s sl 1012 ARE 5 0.41(0.100  055(0.02  1.29(0.31) 0.39
QIZE} ol ¢iF Jbs BEE HIE  99.59(0.41)  100.0(0.00)  100.0(0.00)  53.92(1.34)
20y 2= x)es 25t 4.35(0.36)  6.24 (0.38) 599 (0.71) 5.41 (0.12)
ANESH HlE & 9.66(0.57)  10.19(0.53)  10.84(1.02)  9.72(0.25)
A YAl sHES 23} 11.08(0.63) 12.41(0.59)  15.07(1.16)  15.16(0.20)
= 213 FHoje
Lol S st 13.73(0.69)  13.66(0.56)  18.58(1.25)  19.08(0.30)
ArEHlE
o EPNETOr  13.05(3.46)  5.65(1.37)  0.00(0.00)  5.85(0.61)
shul
= TS " 792(276) 1227(251)  3.94(1.91)  9.73(0.99)
25}
1Hol = ololtiolet .
e ] 6.32(2.11)  7.64(1.78)  1.74(1.75)  8.00(0.97)
Ag}j REREES 8392760 6.65(1.54)  0.08(0.08  7.25(0.96)
TEe WS Exi
ICT S 32.65(3.989  4.10(1.190  6.69(2.41)  8.24 (0.70)
/\]_g_ =2aT o
e Hol A3 28.91(4.05)  4.03(1.20)  2.99(1.62)  11.10(0.73)
P8t A 17.38(3.40)  7.04(1.92)  7.84(2.03  13.95(0.99)
ofoltioior . .
i 2 28.30(4.45)  13.05(1.91)  16.34(3.30)  22.78(1.31)

AEREES 20.52(3.70) 4.75(1.39) 8.98(2.65)  13.70(1.02)

F1. o] FA= dF =7k 8shd A AFE WA NSAE
AnalyzerS A&kl AHEE Y

T2 D= %E FHagolH, () ZFAY

3. AA #i TIMSS 2007 Fol=r A9 Py BFLAE AANE

]

23 oW, [EA IDB

WA 712 RYA stal It Zfol7h HA 3 - 33} AHEE AW dte HIS(ICO)S AHE

A A 8t AT A 3 1026%, A7MEE 4631%, S5 51.87%, A3t AT A
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[SiaTARY 89.74 53.69 48.13

=gt Szt 10.26 46.31 51.87
AA 100.00 100.00 100.00

[SiaTARY 93.14 50.30 53.90

st Stulzt 6.86 49.70 46.10
AA) 100.00 100.00 100.00

o2 4] A7 R dFH s AE7] fJste] 7 mye] stanff, stk A L4t
ARBlER A <3 6>3 2 gu 9 3y £ ICT |2
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Aotk F, b F7HET o5 ®ijle] ARst= stud 4te] AkAete A=7F & Holgta
& vk 2P AA Akl A o] AR QA A7FEE(29.44%) 01 SF(28.22%) KTk =
[e)

& FFolth 9, #Hste] By, e sty k] 29.45%, Szt £4ko] 16.74%, WA &
Ak} 2859%7F AR E = RO F UL 8] Hlste] AW =Tt wE Ao ® eyt e
w7k} vl A g2 S BARS A7EEE(18.29%) 0 S F+(18.04%) Bk ES <l
HhE Sty BAS 17};—2§(46.72%)OM i%(42.99%)iv} we Holtk. F, 3t vpzirhA]

Hg1 Eg2 HEE3 HEgd Fgl EE2  Ed3 Eg4

e 41.22 4128 44.02 4406 2821 2821 2943 2945
St A7IEE 1842 1842 2151 2151 1423 1425 1828  18.29
25 2383 2393 2575 25775 1628 1632 18.04 18.04

Clas 4.12 5.54 8.08 10.05 2.74 4.93 6.03 16.74
=ik, HAINEE 0.34 36.10 38.63  38.64 0.55 4521 4644  46.72
2F 3.08 26.78 29.13  30.51 1.02 38.22 3924 4299

Sla 3741 37.61 4034 40.57 2646 2659 27.82  28.59
HA A= 10.04 26.63  29.44  29.44 7.34 29.82 3245 3259

=3 13.07 25.41 27.51 28.22 9.25 26.31 27.84 29.54
F oGE AR ue(%)E SIEw e A %100 o <J8] A&
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AR 2.73 0.23 2.96 1.23 0.77 2.00
Shaiy 3.09 0.00 3.09 4.05 0.01 4.06
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EIRTAR 1.82 0.00 1.82 1.72 0.00 1.72
5 gtz 2.34 1.38 3.72 1.02 3.75 4.77
AR 2.10 0.71 2.81 1.53 1.70 3.23
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<E 8> 23t M3T 25 DY 24 2D
St = S=
e wom B =) =
3 7A BEELR} 37145 BELR} 3 7A BEE2}
ge 58357+« 19263 564.03w 12112 462.13w  19.064
<EZE 1: sa4FE duhHel
EE 1.027 5370 —4.29 2.899 3582 4523
BHERE 11.496%+ 2070 6801w 1177 6862 1.414
= 2590 2000 -0.107 0963 -3.367 1,899
R 3.762 2044 3308 1.456 1.708 2.081
A= 8703+ 0507 4599w 0265 4905+ 0.394
IR 0910 1159 0872 0687 0953 0.834
<2g 2 : FusFE AuhEen
EE] 0.014 0012 0.044w 0015 0.006 0.013
SHISES 10,931+ 4283 17.668% 4203 13463+ 4676
SHEIvHE 2917] 4.067 2394 34506 9279 38709+ 9.497
EREE ~0.495 0.370 0.061 0410 00.76 0513
iz 1.177 2010 1.166 1.330 0731 2.354
<EF 3 F85E ICT &9 ¥
8ol ICT B2y 20263+ 11252 11.763% 4181 —0083 5.946
40l B ICT A8 ~16.095% 5276 ~8831w 2313 -3.787 449
I B ICT A 2,382 2066 0471 1460  ~3.895 1,559
A3 SHlA A8 28058 19849 33035+ 12484 40466+ 10.423
FOI B AFS 1913 1843 12127 12462 29444 19775
Shiol 42t AlR 3776 24615 2633+ 12656 19051 19.277
<@ 4 HISE ICT B @D
sShy10g ARE + 24947 15852 1430 16767 2780 2.308
QM B 7hs 2] 0360 10,842 6.459 6060 20704+ 14931
EESELRES ~6.472 4011 -3794 5901  -3.692 4351
dznd Ca
| 8612 8.215 2.148 9.718 3642 12890
e}
7153 )
s m en 14110 7749 ~17.813w 6623 12316 9.126
IcT
ool of e}
ng o oRlon ~1.425 0033 -0753 12047 10826 12535
AR 7513 7976 15815 11172 2407 18598
<B4 2 dEES US>
EREES 416938 44.00%  3337.60  2151% 212901  25.75%
stz 76647  1005%  2250.36  3864% 214794  3051%
a7 403581 4057% 558796  2944% 427695  28.22%

*p<0.05 **p<0.01
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- o Sian A7EE 3F
SlAT HELX} S|AS HELR |7 A HELX
skl 538.92s 12112 542.31%x 16.669 482.09x 26.490
<2E 1: SHlsE Quiden
a9 4.168 3.723 2.817 4.282 13.648x 3.893
A RERE 12,503+ 1.322 8.142+x 1.571 9.172xx 1.698
THNES -0.264 1.354 2.437 1.452 -4.309 2.390
Bk 5.853xx 1.256 6.275% 1.750 4.303 2.184
TWIEN= 5.065%+ 0.296 3.38 1 0.414 2.704x 0.385
W14 2.068+ 0.750 2.169 0.879 0.867 0.784
<Z2Y 2 : SfasE JukHeD
&= 0.006 0.006 0.073%x 0.027 0.006 0.011
SHISES 6.030s 2.246  16.911#x 2.246 9.554 4.119
StAEE 27| 0.021 3.680  46.740%x 12.041 50.670%x 8.461
nERZE=E -0.392 0.252 0.665 0.415 0.299 0.388
oA 1.173 1.066 0.726 3.090 -0.002 2.249
<=2g 3: sd4F ICT 3& #ob>
7V89] ICT B4 25154 7.438  20.581%* 6.077 6.288 6.772
+ 5 ICT AL -2.675 1.650  —9.763%x 2.085 —9.672sx 2.868
I = ICT AF2 -2.451 1.540 -0.646 1.810 -0.113 2.197
At Sl A AL 25.735% 12.446 23.677 16.469 30.859 26.780
Holl Azt ALS 18.048 12.180 19.127 16.278 24.381 26.679
Shalo AT AHS 24.987 20.338 11.036 15.435 13.249 31.966
<=g 4 : Sl@+E ICT 34 Hol>
SH1QIE AFH = —36.697%+ 9.470 -5.482 18,511 2.200 2.267
QI B 7bs AFE -2.591 4,941 4.884 5.964 15.873 13.148
NSHEAS —4.258x 1.940 -3.789 6.832 -5.719 3.989
. %%,%M —12.032x 4.358 6.832 9.195 -16.764 10.680
=0l = 2ol &d 5.189 4.296 0.833 10.318 25.175%x 9.508
ICT AL 6.509 4,197 -9.089 9.417 -10.978 8.564
A Cg)éﬂgﬁ 2.896 3911 2.406 11.408 19.179+ 8.604
A 24 2.256 3.735 16.503 9.800 —14.900 9.473
<B4 2 AEELS HIS>
Sl =S 348253  29.45% 4100.97 18.29% 2673.33 18.04%
gusE 302.73  16.74% 2706.54 46.72% 1589.44 42.99%
AR 3785.26  28.59% 6807.51 32.59% 4352.77 28.05%

*p<0.05 **p<0.01
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An Analysis on the Effectiveness of ICT Policy in Education :
Korea, Singapore and Australia in TIMSS 2007

Hye—Sook Kim*
Hyeji Kil**

This study aims at comparing the effectiveness of ICT policy in education across Korea,
Singapore, and Australia in TIMSS 2007 data using the two-level Hierarchical Linear Modeling
(HLM). The study was approached by analyzing the effects of the ICT variables on math
and science performance. It turned out that in Korea, ICT availability at home is higher but
ICT availability in school is lower than those of Singapore and Australia. And at school level,
ICT characteristics’ effects on science performance in Korea had much larger than that of
Singapore and Australia. While the ICT availability at home has still statistically positive effects,
the ICT availability in school has statistically negative effects on performance with constraining
the significant variables like a gender, SES, attitude toward learning and so on. In addition,
it was not effective for teacher to use computer for scientific procedures or experiments in
Korea, also for mathematic function and procedures in Singapore. However, in case of Australia,
using a computer for studying natural phenomena through simulation and looking up ideas
or information influenced science performance positively. It means that the ICT policy in
education has a little different effect on math and science performance across Korea, Singapore,

and Australia, so in-depth studying with national context should be needed.
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