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PISA 2012 58 7|9t 8 Bri= 2y} 3o
8 HrlolH, 51 7|3t @ JHZ, AZHDANE 5o &8-g XIS EA| Gl
F8 ads Mt HoA s Zieth fElvehs HSFE 7 E
oAl 39lehE 49 BAE ZIEAARL 8 A9 ICT E8% b

o

g Hzo| iR HFE e

EbtTh W 1915 $F A7FEE9] A9, AlgeTools, AlgeDisc 52 2138 7d3}e
733 A WA mHA 9D el vkt gtk B AFME v
o] ICT 7%k 8w &0 Wake =o3ty] A3l Sevetel A7tz 2e] HFE &8 &
3 2 AFE 7INE 8 Hr Aol dFgE F 89S ARyttt 1 Ax, $Eve)
© A7kEES} vlwste FHdxe] HFEH ARE HIgo] dAE BTtk fHyvEe vt
AollAo] < A ICT A, ZFE i 8%, A2 tid /Mg 2717t
CBAM Aol A4 dgs & W, SueAe] ICT A, 48 FHellAle] mAke] #

FE A%lo] %A HHE Fh ACZ Usith BR AERE wAel BFE A
o] A JFE FRom, Evetel FEHoR FAE A tE MIPAPE A=A 4
F F= o Uedth ¥ Seuehs 3 $YolM ICT 38 M4 Eolw,
S WA AMslor B FoE Holn, Bste] AYrhmme] Sat ol WA
AFE A o] g A7 o] aTH
Z3la lew, 2015 WA 83 wHH oA
. A 2 £ 53 waeF F s guAedSe 3
oJstel 3w B R Wk WHE A=
At 201610 MAFAEZY o]F AA| ko]l 3t ATHIL S, 2015).
A A 4z AdEHo]l sUE o glow SEvel gAEe] Mslste ICT 4 0A 4
(Schwab, 2016), J1&As, B} ElolH, 25 7], @b AP 253 A=A= A 7N Bt
AHE QIEYl Bo] FE3he AAA RS A2 & B3 g & Ak #Hste] v &
o] Wzl th-gatr] A% wEA FHJF B Aol AFE TN SAHNA £ FAE A
Al o] TR UkFAF 9, 2016, HWHH, = JFES UFEE B AL PISA 2012 FH
o342, 747, 2016). Ukl A= mEl A FEH 71 48 H7KComputer Based Assesment
slo) thulslr] $13k IF wso 7|ZE HEYst of Mathematics, ©]3F CBAM)7} Hx&lal &
o 2009 NA USHAAFE FRAZHGFS F ATk

* St {3 B 7HY, rimhm@kice.rekr (A1 A AP
wk S W 83 71, hjung @kice.re kr (2241 A A}
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PISA 2012 CBAMOI| #og 3271= 5 19
A7tEEGoH, SEluets 39Eke =& 9
£ 7]Z3THOECD, 2014a). 18Y $-Fyets
E2 AF ol vls) st Yol ICT 8=
7F wlg- e Aoz ZAESITh PISA 20129
sty A& ZAd, OECD 39= W 154 A
9%6%= 7Hgol HFEIE 7HAZ YA °] F
72%%ro] dtwoA H23%, W, B8 pcE
483 oS sta, 53] fEivele o 2%5
o] SrwoA HFHE AHEsh= ZoE UEhs

THOECD, 2015). AFE S TAE 7)719] 2§

R
-

o] ANNH, A wAA FHH 4TL s
= AN 1CT 715 BN A2 Ag
S BAE NAT 5 A= dFe Ao,
ks o $golAY ICT BEEE Y
Bart ok 53 #8 5Y Azkel AHEES
olgsle] EAE Ak 4, AFE AW B
Aol Bk AR @ & =S S as

olo] B Aol A= PISA 2012 CBAMOIA &
9 BHAE AT AVtEES Evete A
E v 45ty vty ICT &8 a8

=, 7P 2 staolde] AFE A AR PR
5

Boll gk B, &4 a2 ko] IF

JE
tlo

1 ARE 7 3t @7}

ZFE] 714 H 7K Computer Based Assessment,
oJ3l CBA)« B7F 234E 3, A, Bisr]
e gA" HIaszAE Agshke 2s 23t
o, B7F A4, H7F A, HrF AE g oA,
A @ Ryl v kA FA 24AE ztet
(Singleton, 2001). A3} 2J(2011, pp. 30-31)=
CBAS ‘AFEE 7|Wo=z ®UE, ke, 7]
HEg 53 FEs B viey, 44 A
g, 44 Bae} e A SH®T ofye}
@Grle] RUHE Fall Wt w3 g1 J1E
&, mhe-2, B AARE B AES Y
o Az g fous o] AXRES 5 o]Fo
A= B7F Ao 2 Agojstth

1990974 CBA® #7F AdE A, AH,
RByshe o F2 ARREAL, o)A e} 71
3 BAsle] sy wEs RUEPE] 9l
St AlzHlF AFste] AMgStHAl A
S+t =] 21 Th(Singleton,
2001). Baker & Mayer(1999)= EAsi48 Hr}
& 9% 7l& 84S =3tHA CBA7F %719
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S AN, AE5Rgo) Jsely, mdy oe
Hrigd & A Ho=ZH CBAZF S &
FeiY Hrk= A J% Rnoez 14113]-&2}13]-.

AFE 7w Hriel B H2o| o)

b A Atn et BAEA Ves A9 %’7}%}

ZA%A ol Atk Lewis(2010)= ¢IAZ ohy &5

(cognitively guided instruction)ol| A2 LA A}

o ol

rQL'

TE BHHOR Hrlste E=TEAQ FFH
71t &gl JHsAlS AAIElAL, Pead(2010)S

T A FANAHS Hristr] S A
FE 719 8t @) ks Adskdoh v=
o] M) H7F Al 2~E] Assessment 2.09] THEZ
37}Q1  PARCC(Partnership ~for

% &

Assessment  of
Readiness for College and Careers)®} Smarter
Balanced 3 7}(Smarter Balanced Assessment)= Y
AgFegAe] asALsYSs Hrkehke Ae
sm], 2015). $-=vhet
M= I7rE SR B7HE AFE 7
v G2 Alsky] 9§ A7k olFoX nt
ATHAHA 3] <], 2013).

N

AFE 71 53

o
N
-

2. PISAY] %

PISASI A& 2006378 ZAFE ¥ HrME
FYH Ao E ==, PISA 20069
= 78, PISA 20090 X" ¢7] HUb
(Digital Reading Assessment, DRA), PISA 2012¢]
ZAFE 79k 8 HrLE AlSAT PISA 2012
CBAM<> 8 H7h= PISAOIA] H %
2 AgEgen, 34 78t @ gz, 2y
E 59 &8&& 233 Aol ik 3
713k Adtehs oA oulE zheth

e 71

|
ok

tio
)

PISA 20129] ZFH 78k 438 PI7/HCBAM)=
8 APyl vl A E PISA 2012 ANEE
8 HIIES ez E3o] EEHIAG.

PISA 2012 <78} H71EL stw stolA e
Soba A4S AT BT 5 Ye 53
Ade WAE 5 Ye BEL A 9,
Sud VY e(Ezts e wstel B, 234
B} AR, P, S AYEABA, olsat],
AR, WMLENIA, B, AbelA, 2 )

o A 7kA 2Hhe.2 FAETHOECD, 2013).
CBAM #H7} Al=®lo] &Ajd USBE AH&

ahH, stAo] W7k Alz="lo] 21 g A

AL =7F Wi E s oz FEn Alg Al

Zt 60 F ZNF 2082 HUF A2 AdollA A
1

54, €% ¥, &%

[:1

o] Zt}. PISA 2012 CBAMoﬂ ALeE B
2 F 4oy, FAEL ©] FolA 1~2719 &+

fio]- —% HFS]H]—O]. Eo]_ )\]%4_‘% EE}E}I),
PISA 2012 CBAM &3 EAlo AAE =3
oju} AHES =@ F] &AY B, 435
=4

ERfAY, A d3elA Zagh FRE A4
o &A Foldl 83t T Udd ¥ &
A7} EA = A

<E II-1>& PISA 2012 CBAM #Hol=k 5 F8
=7k =915 vERd Aol W7 Ax, AVt
X227} HE 566HC R 195 Jon, O g
gstel, sEivel, 23, vt #eldth &

1) PISA 2012 Z¥FE 7|5k Jﬂ7}“ e 718 8 FIHCBAM), HFFE 7IN EA32H P7HCBAPS),

x4 ¢17] H7HDRA)S] Al ¥
23 AA w2 7+
HtETE F 12%0Y, 4 HrlETele
47~49).

o _J_E}]] TIHHEE F 4Fo2 AAHUL

3 &

Aol el AW AT PISA 2012 HFH 79 Hrle] JriETe P

of % % T@zo TP

ol 1278 EZE o] Itk AR £, 2012, pp.
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2 o] Htol =olx|ul EAHOZ
§0]% 2ol o} 2ATHOECD, 2015).
Fod= A

o
o

1;{4 1:1

2 golA A4S mEolN AFEE
AgEA ke ASe ol tAR o
e AL Sr BAY AFEe A8 Ao

UHE S S A A Aol el

<E II-1> 58 A9 ICT &85

3. A7tE 2] FetmSel Al ICT T4

A 73 LEIY A7IRE AT 20d B A
B o7)%e W Bl Sstmsold ICTE
Fg3to] SYEY e AeTFolop ks
e A&HoE BxHo| gk 1oy

Pl Mol 2o o738 vFh 53 ¢

Lo g

= =79l Aol s, A
o MEY UTHEBS, P37
iR wh daselE

AlgeTools, AlgeDisc 52 Z2I#S /L3l
T WS WAt wHA " FHel
93}t a 9l th(Yeo, Thong, & Kho, 2008).
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7":’:E A 5’43E Al
e @ | 9 | Ny | e
AL8-E S [ AHg-RIALS
1| A7lze | 566 27 10*
2 |ste]l S| 562 22% 3 e 0
3 = 553 -11 -11 Boresen 3zcr1) (-2 1
— Sirpitied sgrsion. | —
Sl B L S ! [% TI-1] AlgeDisc 37 (Yeo et al., 2008)
5 |vke S| 543 20% 4
17 | =290 498 19* 3
20 | old™ME= | 493 -16* 10* AZVE2E vHAFH oy S A &
OECD¥ 497 -12% -6* H A2ES 7R3 QY AVEE 2V 28-S H]
ﬁi@%‘iﬁiﬁf )isﬁlj;}—;?ﬁgi golw Aot g x & TER FokelA mhEA st A%
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rlo

g AFe A3 dE 2SE, 59
T (National Institute of Education, NIE),
o] 1dg AAAel Aok ol AA
Z27} A2 EA] F7te]7] Wil 7t
T 3ty a2y AvtEE7E 338
of tig v, AlA Hae] w&
w8o] AVEZE wSA
o 7b¢ & 8¢lo] B 4 UTHOECD, 2014b).
A7YEEE 214171 AbE] Wstel] iAW
AMELE WS 2Fo] Wesitty B, Z7|dE
AEFA7E ABZIAIES T3 79l o
Y HZZAA(PDAE &43te] dF =AE 3
A, 2] ALY T A" QoA AR AT
S npASIATh o F
<34 201590 2, Al 33}
ARENI|EAYS Bwstn wAte) Stue] &

olE‘r(OECD 2014b).
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A THWong, 2015). 3\7}}] ICT 282 792
4, B4 st A7 24 Sk, ¥9 o 5 o
& FHo wss ALY F 3den, Y
S AdS T &+ Aok =A, s
< 2 FFoA DA FFeE ICT Tes

olg & glojof jtk AlA, ICT =771 v

o] Bigo] HA9 HIA=ZAE Tl

—
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é‘l_

AgetE= dl fujolAl gotof gtk UA, 7
<A dF Boe gYgd ICT =75 AHs}
Al %%—f‘% “F— 9}%1101] 23& FoloF gtk o
el e7He 2L &%
ded, TS
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Holl A AAA Hete] AAES BT HrHE
JEE SMAPP(The Singapore Mathematics
Assessment and Pedagogy Project)th= 87} Al
eS8 7|#3} 9 tWong et al., 2012). 183 A7}
weE S GrkoA F8 AL
fem dAeAE ezl 7]Fol
58331 UATKSEAB, 2016), ©|%}
HAo A AL e HHE F
Ae wT St Hrks A
| A7}z 27} CBAMOA & A
acle] HUS Aolth
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o drom oo
Rl o O o It ruo
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2 dFelAe &2l PISA 2012
CBAM ZAAE &gste fviatst AVtx=
o AFEH FR AFS AyrRz, 7= s
CBAM A9} 8t £ollxe] AFE A, F
FE A AIA Ax AFE AR AR A
B AME s, A dd Ao dHgds A
HETE OECDAIA Al Fshs Z/dele s &
&3t EAgon, uate] A9 15679
shA 5,033, AVFEEE 1727w A 5,546
Hol Hrl 9 HE ASE 245

Setol

[\®]
A

A

PISA 2012 A SJAHAS A7 AAE
3] A E, F71et 2 I9¥ dA=
el tlEo] A AR =3 WA AR F
Rk ®38te o] AR F shie] SE3HA
3= P E YDA (matrix sampling design) S 2]

BT olol B B Aol tisAE

ol
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-
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2
rdd

59 fo5A 7u11'
(plausible values)E AT ZH, FAFAHX
ZA =0l =4 Q XH(measurement error)’} HFE
¥ EFQ A(standard error) AFE0] SIS

519 THOECD, 2014c).

PISA ZF(sampling) A T3k shAjeo] thae
del F- AAZE kel 29 S8 E3 9
< Hgst] Aot wgel 3 v 154 S

olgle BT tEAHS Fgrstua =¥
ok AA gmw F7]o| BleEsks AAA ERUY

< Agste] stug R F Awd sw Y

oA TS Jeo EFSHTHOECD, 2014c).
OECDOlA] #|F3l= PISA ElolEdlE= o|#3g
B AAE wdsb] dEiAd =23 7

Agsa gov, w4 24
7] g8l =

Lt
FATHEAR, 7

(sampling weight)S

A} AAE FAH frol=s

A NEAE ALY AL AAS
&7, 2013).

mEba] B AT EAolA= PISAS] B33 AT
AA 2 #ZF AAE gyl 9sl OECD

(2009)l 4] Al F3t= SAS® macros 831 7]
=54, 4BAF, 5 4 (mulitilevel analysis)
AFNE 4HEsHTh O PISA 20129 A A
A e s AEA 2FA0l daiMs
o)A Z(Missing at random, MAR) 7}l 7]Hks}
of thF oA H(multiple imputation) WS 28
st AZAE AT 3 Wy ASAE
ﬂ]iﬂ St 5712 A E AFE(complete data)E A

T Az gis gEEde AAlska, 24
Little?} Rubin®] A|AI2k F-2jol 2|5t
wEoAE AU
(Little & Rubin, 2002). TU% iAW A5 745
#1381 SAS® PROC MIE AH&-3t51Sm™ MCMC

e
55 33X o

W28 A -85} tH(Yuan, 2011).

384 2y 2 oas

o

lo rulo b

14l CBAM Al #HA wgele
gotshr] fleiA we AdATE
™, styo] o] WAlE A FEE
deojdH  AH AY3
(random intercept hierarchical linear model)

435} CHRaudenbush & Bryk, 2002).

2 A7y Fo A Hee I 2R
ANE nRow F3F FolAe HFE AL
(USEMATH), 7Hg 51 stalelAe] e =
A4 ASZ(ICTHOME, ITCSCH), 74 2 &w
AFE AM$ A E(HOMSCH, USESCH), FE]
ol 3 EBIEJICTATTPOS), =A &2 A%
(OPENPS, PERSEV)¢|th. ZHFE 7|4k 48 37}
T2 I5eA @2 A A8olA =
HE 23 AT A& 8787] wEol &3
Aol oigk 7H‘:‘qu Bl =o} #7]7} CBAM A#2}

] 2 By EA&A3 #dd T

R
a4
bl

& 25%

gl

of of
e :E

e =
tlo oft T ol

1%

oo

op oft

59 $HES HIEOFE Rasch 2o 7|HksE &
Gik-3-o] E(item response theory) 22 TEFH H
24 OECD =7}1£g 7|Fo=Z HHF 0, BEF
513‘]. 12 A Cg}s]- x—]/“o]]:]._ ey ‘—rl-jﬂz-l &3}
3 AF == OECD(2014c) =0l A|A=E o} Utk
V. oI5+ 21}
1. 71&€ &A

WA B AT Fueel FE SN )

Hrle] Hoy BEHUAE AR PISA 3
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CBAMA 552.6 90.1 566.0 98.3

<3 IV2>E PISA 2012 st AEo|A 43}
FHAA e HFEH AHE AZ(USEMATH)E =
ARgE Aot} o] ‘AW F78F A o
=+ FAS 93 HAFEE AL FHol UFU
7hre] ok 89 ARE, TN AR PSR
TAE ok TWEL 7 AR = i) 3
7M. SFA ¢, TS A, o, A
AEAA BAFHE, ol L) 5 s A
3t R

1 AF4E AvEY, fevete ) 2 &
Eol ™l 80% °l/del ‘ot aretal SHEke
AAHoZ 48t Fol| ] ICT AHE HI&o|
ol FeS I & ATk I FHlA
ARERITHE 8 5 SHe] AR AbgskeE WIS
< 47% BEE W W3k, o] § =% F
=7} 466% % 7ML, AR 7L 7.08% 2
7V =0tk 8 FhelA aApE Alddits
TEHL 6~10% AEE A 2 AMSERT 2

o E9tEd, S|2EI# 0] 642%E TR
g gk agiE 877} 1023% 2 7P =

_1

ajt

skot
W ArbERE 7 A% B s shilol

7}
A3 AHgRths Hlge] 12%-23% AR S
Yegtr 38 o) o, B3 F4 gz
87 23.16% % AHE Hlgo] =UTh wWAE

AAsE BEE 12~25% AEZ $uekel u)
wste] 2w o] wgrow, ke Iz e
71 sh #Est] Aldske wigol 7P w8tk
Y AR wAF Al FRHE W) 3 £
% AHg3he Hl&ol oF 30~50% %, 53] ot
A8 e sashe A4S, FY F Awe
AFEE Agste 202 Yegt o 9

_SI___L‘I_
uete] 8k =do] A= Feja oz o] F

<X IV-2> 8 $£HF A9 AFE ALE

o (%) ohL
AE 23 =7H sa | @A %)
0
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gm  TEAE a| 466 | 769 | 8766
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T 2o a2 1663 | 1861 | 6476
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@ y=4246 )| o | 2316 | 2473 | 52.10
W 3}e} -
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%‘}[i]olgoﬂiﬂ 271 1940 | 2385 | 5675
sz EAEd | 1T 586 | 700 | 87.15
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ik NG ) e | 1603 | 1627 | 6771
CE —
Ae| . T 460 | 642 | 88.89
®| gregy  |uw
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Aty || T8 | 836 | 83
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Fg 23 | 0% 500 | 958 | 8452
Wy 7]
2 2\ | 7t
(1 @® +2ab+0%)| 5o | 1802 | 1501 | 66.97
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03 24 Ave o33 2 39 871 BT, & ATt ofE} wALe]
AR, <F IV2>ollA AHE 77] AF e AE HAE FU BFA AUIE2ZHT oF 05%

TEHS TSI FE FHAAMY HFE AR AR PR 9] UERT

(USEMATHY AFE 4H&s 2, TF/MEM EA, 7143 staol A2 ICT Aol theh A

438} oAy AFEH AL ARE 038 24, AFH AL AEE Yl AT

OECD =7} HFHT W Zog \%E}Mﬂtﬂ, -2 velE OECD #Hat ©]3kel Ao 2 FRIER
A7YEEE 0242 OECD Ht ooz gls  on, 5—*8] 7Hgel A8 ICT AHE A5+ -049
At 2 13857t A JIEes B we wR

oyl B AFexe o] AR 8 4= th ¥ AVtEEE staoAe] ICT A H
Yol Ae] AFE Tgo H=E MESsted £ Aol OECD FHTEoh 0.15%FHA =3koH, 7}
A7) sl sk iAo el AFE AolA9 sy #¥ ICT A A=+ OECD 3
AHS(USEMATHLY =9} 478t FollAe] 11+ FFEolqdth A7IZEE 7PolAe] IcT A
Abe]l AA(USEMATH2) A= wel CBAM 4 24, StaolA 9] ICT AHE BEv IAHTRE
Foll 2pEAo g FFHe FASAE 2ARIN o & B2 Zo® UEARE feuetet v

o} olw] OECD &/ dlo|ElolE= USEMATHI® wald HIZAY ALg A=yt 2% Hoa &
USEMATH2¢l th3dt 87} Z3HE=] e 34 <+ Yok

2, Seleiel AZlEe AR BEalo] Rach A, S S5e 99 =rEAe) AFE
JurgolEe HePon AW H=HF e Hlmo) HHAE Seviehs OBCD BER
AESon, B 0, BEUA 12 A% o 09mFWA WA Usth ot AFEH}
St 3 Ak PGS R YR SR Am BAS F8T fdeln, BHAS o83

OECD B#nth B A FEE HPOw, o G4 o) o Aviglon, Aede sa
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<X IV-3> 32 Sy 7P Ze 34 3 ASFE 7 ok A Heeke] Al

5 Al
geas | ez |00 |
N | 2=
7~
o o B 2z | 4% | 32
Bt B
HA} |z | A | A
P T3 oA e FHFE AH(USEMATH) 038 083 | 024 1.03 | 007 | -0.13

FhAAE | 55t el Aol AFE AMS(USEMATHL) | 029 074 | 025 112 | 004 | 017
HAFE A o

-F8F oA e] wAke] AFE] AQ(USEMATH2)| -025 085 | 023 107 | -008 | 0.05

AFE 29 | 7FEelA 9 ICT 34 (ICTHOME) 047 076 | 008 085 | 014 | 0.05
A2 BE [ g mo)re) 1CT 24 (CTSCH) 036 094 | 015 091 | 005 | 011
7 FE 1ol A sk #& ICT AHS(HOMSCH) 049 091 | 002 097 | 020 | 0.14
A A= f‘ﬂﬂowel ICT AH&-(USESCH) 101 085 | 018 095 | -004 | -0.15
AFE HE | 3ts =724 Al i Bl =ICTATTPOS) 092 092 | 008 095 | 019 | -0.04
=a g | = Wek 7 e =(OPENPS) 037 085 | 001 087 | 043 | 0.16
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Comparative Analysis of Influential Factors on
Computer-Based Mathematics Assessment
between Korea and Singapore

Rim, Haemee (Korea Institute for Curriculum and Evaluation)

Jung, Hyekyung (Korea Institute for Curriculum and Evaluation)

Mathematics was the main domain of PISA
2012, and both paper-based and computer-based
(CBAM)

was the first large-scale

mathematics

conducted. PISA 2012

assessment  of were
computer-based mathematics assessment in Korea,
and it is meaningful in that it evaluated students’
mathematical literacy in problem situations using
dynamic  geometry, graph, and spreadsheet.
Although Korea ranked third in CBAM, the use of
ICT in mathematics lessons appeared to be low.
On the hand, this study focused on

ranked first in CBAM. The

other
Singapore, which
Singapore Ministry of Education developed online
programs such as AlgeTools and AlgeDisc, and
implemented the programs in classes by specifying
them in mathematics curriculum and textbooks.

Thus, this study investigated influential factors on

* Key Words :

computer-based mathematics assessment(FF+E 7|4}

computer-based assessment of mathematics by

comparing the results of Korea and Singapore, and
aimed to provide meaningful evidence on the

direction of Korea’s ICT-based mathematics

education. The results showed that ICT use at
home for school related tasks, attitudes towards

computers as a tool for school learning, and

openness and perseverance of problem solving were
positively associated with computer-based
mathematics performance, whereas the use of ICT
in mathematics class by teacher demonstration was
negatively related. Efforts are needed to improve
computer use and enhance teaching techniques
related to ICT use in Korean math classes. Future
research is recommended to examine how
effectively teachers use ICT in mathematics class

in Singapore.
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