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A= B7Holst, AT B7he= =Y A = oot 11 o]
W50 IS F7Heol|l A AT SA0] S 99| 7| 2ARE gH )
202 KIS+, 2019.11.30.). TAAHE F7ollA= 20199 1155H, 20209 &
o 7o) 2015 /WA WSS A8oto] wabE W8 A SAH R S5 A AR
T3 =Ytk olfE MER §39 £F2 BRFoE &8sy s AZEHt
(paper-based tests, ]} PBT)OIA AFH 7|8t H7Hcomputer-based tests, ©|5F CBT) AA2]
E9AS FHISkL ItH IS5, 2019.3.29.). 158t S5 58 7ok HHZQl W2 PBT
120l oL, PISA, TIMSS, NAEP2F =2 sf9] Bl =4 ekd/d 5= 7ol CBT ®p4{o] A} 4t
&7 Qlo] LUt SR E B7HE o] Sk S50 WHE] 20229 CBT=9] Mgk Algsty
ULk CBT A3 W41 =4skA = PBTOIA= +&st7] o2 %d nap=k 4 shyo] EAs14
g o A o2 SAT 4= o, T 3o tiet A EE S35to] i shYo] tiek W 1=
9 A5-0] 7Fsshd Aot
Qg1 e 718 A E HrE ] AThS oAl S-AA] Eojof St A2 712 PBT
F2} A= CBT A7t 37 A §isto] et ok A, & A ads geld 2a7t it A
Aol A WA &7} Qlohs A 9] vl S/ HlolHE sk R (E= viA)o] HHAe] &
Holl H3kE Y oXIthk= Aol o]A& doll7] fIjt viA| &} £41-2 PBT9F CBT 4]0l 212t 54
Sh= 7HQ10] SURA, S AR WHA19] ®sl7F S 61014} Sl T WSIA 7| A] h=A], 4-9] &jv]
7t 5ot s E &= Ql=A] 5= JAsk= Aot PBT A2t CBT Z9] Qu|7t 54T o, &= 3
= UL A& oA vl ksl Yelrt sfAlo] ks sl Xt shAF e BEY] 8 A F
Sh= SHIAF =] A 7 Fol8 B4 ok= | o & PBT AH4=¢} CBT A7} vl 7Faet Al
A ZRlek= A2 viA| Agke] B4A dAl2tal & 4= QUek ETS, ACTSF 22 39| ti+t i st A%
T g7 A7 Bel A= Aol thE 4] ¥l 7hs /g A Bt A S5l Sk Qi
7} 7)39] A8 Aol A sig A1) w At B9 HARS Ao wt vefet A & E A Q7|
wizol, f-=uEte] el e B7H 3ol s WAl A S skl 11 Aol wEh s AA WUkt
= AAZ a7t it & Aol =7 ST 71 HlolEE E-&-sto] MiAaTE 4]
S o =M 7 Al Agto] whE T HAR H49] H|W 7hs/d = AT A} Bt
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1. Ol=9| a2 YF=HWIo| Mgt 1

A, w9 S I SA B4 2 A HE B7F 71389 NCES(National Center for
Education Statistics)ollA] A|35k= NAEP(national assessment of educational progress)=
PBTZ A= o] 2t}7} 2017WHE YAE 7|9k H7Kdigital based assessment, ©|5F DBA)E &=
AstATt. Jewsbury 21(2020)° W2, 20170 43hd3t 88hd Q] 917], 428 wItE Ao = o
A&I-E gelst7] 916l PBTLF DBAE 5 Aok, FAlol 83 A=A (bridge study) ¥
HE AT 94, 282 Ao SSFAEHY WS ARSI, 2 7]+ PBT 9F 295t 1,
DBA o 78t igo|qltt. st 7+ Zjol & X A8}sl7] flsfl 7t ekl 4 PBTL} DBA SAIARE B 4
sttt DBA £39] 39, PBT} 5243t 3 90%2F DBAE 3t 22 23 10%= +/doFitt.
PBT WEA=2] 58 49 4%, 2 Algl 20159 % +& 5¢ tlolget 20179 % §¢ Tlo]
B FAlof €851, F A4 TEH R AMEH SR B4E sYsHA ARt £ 59
D45 3451t DBA 1YAE2] 58 42 DBA S Hlo|Ho R Hr 2 43 F, AgH
2228 o] g3}o] PBTY] WA} 58 34X\ 9} 22 A oA Ak&d}o] v 7Hs SHE 2 SlYct.
Aaz B4 7, 1AFAClE (classical test theory, ©lsF CTT)I E3HHESo|Z(item
response theory, ©|5t IRT)ol| 7|9tsto] do|&, 8 E 52 EFEALS 2409, AH, AE, ¢l
<, 3hd 5 oF9 AE 2 wjAE Ho o]l miA| ZEHmode residual)E AFESH F -8 B
WA 7H TS AT A 89k, £3 59 WA &¥k= DBA7} PBTE F-9J5HA
ol =7 =2 A0 E UEton, Avd Bk Ag3golA, 8hd H k= 45hd0]A] WA 7t 2}o]
74 B ZA et o2 gk WA B = AYTHEE {203k Zo| 7t LFERA] Qdot, AJgY HFAlx} 51
At 7+ A8 EASHA] ottt

2oz gty 2 FH|EE B7lsk= PARCC(the partnership for assessment of
readiness for college and careers)?4+= 2015d0] Fof Wik=3~1151d PSS iAoz,
48 Wik= 3~88Hd S-S A} o 2 PBTSF CBTE Al9¥st3itt. Liu 2J(2016)0] w2 o] st
7} PBTS}F CBT 5 & 7HA WS 115 4= ULS SIQUTh Alle] I = 30% o9l &

Al 7t FLst e A ST 24 2] B, dollAl Aggilzo] o] staEo] A4l
P 7] whizofl ®o] HEshA| Yot A}t ks sEA o= whe7| 9o 4t FEE
9] FHQIYE ol-gste] AFASA 7S 8okt o] uf, FHglo] shute] AlE4]

WA §h=A] ERlste] By FJoll 125}7] 915l Cohen'’s d k= E-&sto] adtA7|E A=
519 aL, o] Fro] 0.2 o]kl FHRIET E-8519tt. o] AtollA= e WA oA 7 24 9] A7t
Ho= 2HL4 M A (optimal full matching) 71H-& &-&olo] 53 EA9 HHAE AHIH
ot A E TSRS Ao R, HAMR 554 &9l A7 5-EHdifferential item functioning,
o[s} DIF) &I, &3 B4 vla, MY A= v, AAEA F4 vl &S &0 WA adE d5

or
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D) Ozppa = A0z ppa + B, (A= &PBT/&iﬂDBAv B= [LPBT*A[LiﬂDBA)
3) SR/ AW /A S Bl ol g, NI P Bl Aol A HIg, ol 9 mIo] ALg S Hlg
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oAl T4 o= CBTO ]l PBT £32] dol=rt fA vrept
Ao 7} gl A 0.2 YErstTt DIF 404 GojHt= 428}
of| 4] DIF &3}o] &o] "}E}"}Uﬂ, E5] ghdo| 22H4E DIF £ 47 s0lue= A28 Yet 23
9] o] =7}t DIFoﬂ FEZ A 5 U2 A E 5T 5 Ut S AFH=E 4 1EE5_ PBT €
=9 A47F CBTOl BIsH f-2J5HA #=A Yebsth. PARCCE] B7to] thsh miA &t B4 g
£ 1142 Steedle 2(2016)°] WEH, AFHFE ol8ste] A5t Hri= % % ATEA
7H SHIEE 53] W= ‘CEM(coarsened exact matching)' 7|H-& Ak&-olo] £ HASHY
Z9] A g3ks EA519th EgrEolile AHoR SHI THEY HEE EdZ (2-4%
Q.

A
l-Fl-L.~

N
o 9 o

AASHL, IRT £ 245 55 B3 5 vt} AAsEoile 8EY] A48 Aot
o9, shdd av37]|E AbEstal, WA A2 ot SHEFG RS ARESto] H ettt =
ANA= HiAE =2 A Z|4x(person-fit statistics)& Bl WSt A AHE AW EH, £

FEoM= otolA REA R WA a7} QIQIANE tiAl A o= miA ezt YehA] ekgton,
AAE sHGEolA = A 8E UehdRret 2A= AR A it

u]=29] tfs}QIstr| 2l SAT(scholastic aptitude test)?} oflH] SATA|E Sl PSAT10(prelimi-
nary scholastic aptitude test, 108Fd-& 402 A|d), PSATS/9(88HA T} 95Hd-& tiAF o2 A
)2 wiA| &3 A (Proctor et al., 2019)94= §71, 2712} 1], =8} nto] s CBTL} PBT
AIE vkt Aol X[t ekl F CBT Aldgo] 7k 3 2k+ St g At o= AAlst
R, 7+ sk Yol A F44 0 2 PBTL} CBTO M= vigsto] E9te =4 sHiE 7F E40]
FASHES A5 4 HHS AT E W, HAF oA viAE A5 = B daet a7
£ HlW5Hl, EEolA= FEET Mantel Haenszel(MH) DIFE AF&5131 0.1, 519 Adt 4=
oAM= AE B F4-E v wsiginh. 295 A EH, 97] oAM= CBTY A47t 25t
| Vel om 45}, 2719} 9lo] wike] 49 PSAT109A1+= PBT <=7}, SATSt PSAT8/99114]
= CBT A7} 1 2 202 U oy B3157]= 0.1 v[Tre 2 wjA| 7k Zo]7} I 4] gk A o2
LFER T, AT H| oA AL & skejHol A CBTY] A47F PBTEY B2 2= &4 YE
pris s 3,‘—7‘.—.4 A Ate A2 CBT £F9] dol=rt R3tou, 5t AEd £32 4% PBT
9] who| 7} A yrehyttt. viA| 2 DIF 23E HH, ZF mafof| A 1~27] F=o] w2 A2 FEatolA]
DIF7h A= gl om oj tiA|of f2|otA 2ot =Ale SAAQ g2 Bt

]2 sFISIRIAAIY & 5Ll ACT(American college testing)ol A= 20194 10¥, 12€,
20201 29of| AR PBTt CBTY] HlolelE ®Afsto] uhA| &d}l AKSteedle, Pashley, & Cho,
202005 SJotct. TS FAA= PBTEE CBTOl SA6H3 1L, Ay Edoz2at A5 go,
&g}, 7], st W) AJEE A Foh By o2 B SFEoAME HEE 9 MH-DIF A%, A
4 554 1o 4+= KS(Kolmogorov-Smirnov) A& 5ol AlgH2]of whE Zr=g<=0] Ko

N

_|°l‘

}F

K

=

o7} QI=A], SHHE +-HAZ Bl Bt A4 Ao|7t U=Al 52 S5 E} ERE, 7 A4
njt}h FHEY] 555K equipercentile equating) BHOZ -4 G452 HIGE & 7

4) 27] A2 280t A splon, EF2 MEE #3oE AAE
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Tz AT Wrle] Al ujH] wsk} sdAHEe] Wl oJak

7L 7 A O|A ofut AR A e AH Rt 79155 ERlE Al A A
2] bl tal 2k FF o] £Ato] ApA[ok= Hlg= At AlgAl e BR1Y 29024
o B HIL‘E sk, 12l o e Q1A 8Q1EAS LAl AlEA 54 55
A= ASSHT 1 23, 23 FEolie CBT 239 S0l B A el gol, 37191 7
T AA SRR AR FFSolA iRl aIE o 2 As SRlskint. F-6H HlE2 PBTOIA
=7 AT Ald4] 2F DIFE 249t A3, GojolA DIFE Hol= £3=°] Bol Yebdor &
3 Y83} DIF Aol 43o] Qi A0 Yedth theo2, 4w A7kg Avjuw, PRTHT}
CBTOIA S50 HH = 7] Ui, 22 %Ta}uﬂ CBT®] A=847} PBT=T} & v Lt
B} CBTS) ko] o #9H2-S & 5 A%tk KS A% Aol 2w o), 917, FsfolA Al
A AHE Ag £ HE Ao E FRIE I £ 9} W gAF o RV Ao ‘:31
Utk theo @ J10] 9l 2 == o T A|3Hk] 7 22 212 310]519] 11, E5] £5to] AL

O OO

o T oo™ — R= 3
5730l Ao ST A E YERET 714 07 27]9] 7%, CBTY| 4=/t PBTEN &2
S8 Yeht FHE S o]83 24 A WHo] 22710 {%t Ao s w4 %%E}.

2. ZH sHEFE "ot IHMIE S

TIMSS(trends in international mathematics and science study)= CBT<! eTIMSSE 2019
ol =JstAth(Fishbein et al., 2018). 7]&2] TIMSSSt eTIMSS Q] E35-53< &Rlst7] Yol 4
A} 8ahd 9] 425, Tpel wato] o MR S HH-S AAlste] A[HERRlaL, 2015 L0 AR
H U FHAAH P AFP)2 ARSI AT AAE AHEH, 5U3 E4H 08 F/4JH 871
9] AAF EE-S ttEo] L E S| PBT HHAQI TIMSS«] 3+ B23} CBT #4191 e TIMSSS] 3 &
Fof| tisf SFste] 5Dt SHYE0] F AAF Aol BF SAISHES SFith. T3 SMIE0] 50%=
TIMSS, 50%% eTIMSSH-¥] *Wohiui oAatE AJ& SHITE. TIMSSS] v &3} Aol A
EolRt ARFZ W& Hie7Heo] 24 23 dEste] WiAlZF B et 55/0] 71 E= v 2
557301 7| A Sh= v £ o® BRole] 24 w3 T E v 54 B4 AR ook A,
AR BAAA R, HAE A7 asd A4 aEE AWE UL, AP AR eSS
g FAREA 07 Ao ARG A TS A5 oISk B3 A A& Apoofl G PA= 2902 2 7]
A3l AEA 7= AlolE SRR ol Rt S HQS YIS R SAIRE 3 ARAE
AASIAT S 23 B, 5540] 7HEE wdtolAe o2 Al asrt UehA|
U3k, F5401 71 A = EdtolA= PBTEE C Tgﬁi oA L7l= Ao & vy g}
Ukt st =2 35 PBT] Bt 4ol ¥ &il 53] S5t A Alo|7t B & 2 o= Yehyt
o ot miAE SIS AFE &Holle HEo] fle AR YEh = uiAlolA S8 Felo] &
Y3t Z o' syttt AP B4 41 B, AIF o i gyt 34 2 210 F Holut
Ftof| Al Fof A ER-3t A 9] ot AR B 7hof| Ao Ag A7t SAI A 02 {-oloHA ugtoH,
stofl A= A} Al W 7ol Ao Ahg apr olst A o' vER T T3y oA 2kl
A7)= A%
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PISA(Programme for International Student Assessment) 20150f 4= tjF29] o 2715
o] CBT= 23R, Jerrim £/(2018)9] Aol Al= PISA 2015 AH|HARE &3f viA &3S 2l
Shoitt. At AAE AT EE, 5, A, ot =Yt 154 SRS PBT, PBTR 543 £
9] CBT, M2 32| CBT 5 Al 7] HARE F 5hte] AlelE FARIE A 2A o= ZF AL
9] SHEE0] TEAR EAS A=ttt 7HYsiginh 24 o2 1-Ha [RT 23 o]-85t]
AFEE FA6IoH, T 9 42 FHES v sttt A 2o £4 Sl AFH=E
& AR, AT G, ol 59 IFEAS =1 HEE A4t IR E S of&5telt. o]
o) 7} SHIEE AT 0e] Ao2-g anks FYsto] A-EE miA avks E2Isteith IRT &2
B9 HFAYEE &5l A a7t EAck=A], AR JQlntct S UsHA B HEA A&
Sh=A] A5 HA AT AE B, SIS PBTOIA B =2 AF =S YEtillal, §5] of
d; = SPYE9] F9- 217 FollA ofshHEE0] CBTE PBTHL} T o Yoh= Aol e AR
UERTh ARES]AE4(quantile regression) 2.2 AH 48 WA &9 ZH2F AW E Ay, A-of
A Hebd wjA| g 3k] Zjo|7h A E A= ottt £F = 23 B9, CBTY £%<=°] § oy
£ o7 Yepyt o}, BHE9] ok &A= CBTE PBTOA U5 Uergth Al 7FA] IRT &
PO JH FAA$Q AIC, BICE B|wgh 23} shguiet ZH= miA| a3t 719 Zfo]7} Q191 om, uf
Agoh= SHE] AP AFE 28 580l & FF= TA = A 2= Yyt

ol }o] Wi &} A3 A A+t AA, W E Aol Wk TS (E Dol 896tk £ A

T o] FolA HAL B4, AT B4, 2UT 5320] B4 232 Witk

[¢]

B 1) WHED 2R MY o7 20

&7 e z2 U8
o7 Ay - SRR AP, 3528 |, 28 )
- 230 YYE, HO|z, HEE 2
28 %« MH-DIF 24
2 © AiE i 25 HOIE #42 BT SYSYY S0l
M
L SEE@EA) - soiM Q0imNS 0188 AISSY sl
o
o + QU5 Mg, D0 SO LRt AREKS LD SIofEEt H2 3T T4 Hln
AR AFE  « AEESK B0 NHIA 7t 4SS BTS SiHRA T ANOVA A
SQI6101 Tt OfRIER A0| Eol
g ax * CBTECE PBTO| BES0| =2 2102 LiEfd (ACT Z1t 0f2)
2 TTTF - =Sl SUBI) SAc PBTSI CBT 2200 Sushi Uekd
3 wamcma)  HPES G0 CBT SICHS PBION SALII O 52 02 Lol
by T ACTS} SATO| P170l= CBTS| SEI=V} Of 52 202 LELDIE 3
AR AFE - EN Y IEK SA0 DRt Ot 40l LiElg
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S7kps SAFHE B7] Al oA WSt st x| vxls I3
. 9+ 4

CBT 43to] W2 |23} A4S 18] 283 dol8 o] 43 il L A7 vt gt o
ofE] 5:39] 22, 20204 BHIHFE WKz COVID-190] oIt S 54 A% 2 5 3] 7]
o 7k o) gkl Thulsy] $18) QIE 7] A AHIAS EHlste] CBTS FEA0R A5
ik, 1591 2810 A9 BAA 8l v YAE A5t 476739 $ A=A SUH UL, CBT
= PBT IS O 371 5138 asto] ABE 90w, S B9l PBTOCBT % 3 3
of 7291 Hjx|slo] 18] 712 AAISHsIc,

1. PBT-CBT Al3 g4l

20209 F7154 SHIAHE B7he] A9 3% B S o= S PRT WAlo] 9o]g]
O}, CBT 4}9] Lelol H7he S840 W AFsisic. CBT H7h AR (1) 7k Ao
S FA7L AR HYOL 5, B7HE Sk o] shSe] ZHelA Lelolow Holsa
(2) BAoko] S74A 0% CBT AlE L4331 o2 efat she] CBTo W45 sho] st
A olsi9ict. CBTE PBTS} 5 U5t 2ol ARt Alztell AlEIglom, Al AIHE PBTS} 5
87 50%-0.2 ARSI, (I 2)%= PBT} CBT AJ8 7128 Leie)

H

(& 2) PBT2t CBTQ| Alg #&2

PBT CBT
s 4 B4 N @2 3y 2 TR
s )
215 11,324 (2151m) 10 476 stm(7740)

B7F GG o], £8}, Joie] 7H7o| 11, CBTS} PBTS] £ wiA|gt ¥ ste] 100% &Lot
Al 735t

20204 4% CBT dlol8= FAIEA o] oJs) st s AEAsHA e43k7] miizell PBT 444
T CBT &2 viA] A%, & A2 Mot 5920 WA= & 5 Qe Aol AdgHo7L dAst
€ Afolug SAAR] WS B3l CBTS PBT TS gt 544 02 /dsto] vl g B a7t

5) 2020¢ =7lE SP4HT B7Ke COVID-19 A3 diulste, 7FgdolA A& 4 &= [BT(internet
based tests) AHIAE AlFstgon, A4 517t B/ 4 o)A IBTZ SAISHES. & dFol4le PBT
olo] tiFA oulz A&3t7] Y3l IBTE CBTZ SYUsto] A&319e.

6) 2RI AJdY Al2"lolA A7k AlRISIE, RS WA 8l e A BRAY WS WY o2 SEe
o= P9 52 A,

7) SAGHE Wk U o, o, 2F 3oz Ao Qlol, PBT W9 AL ] 7IA f3oz AlgEion}
CBTO] A% 7F 9% Aj94E.
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o, e $UAo] HREA) S Aol MAo] BE HAES vwstew Fold A9l U o
2 o] gfo] nl5:eH 542 2 HE71)9] i (matching) S A B S
el BAS 5 AL B4 49T Bast ek
© 2 Lol PBISCETE 27 ST 42 ol§3iel, 831 %48 2231 5
-

0[1

J

(&2 w3t F, A s F7g6karA} okl 771 aLseta st ol S o5}
oA CBTS} PBT] Shgo] F44 02 viH=|=AE ERlsto, ol £3olA] gz 17HnE A
st1 67f st g Y gioz At 22202 s 67 s 51 FA| A St ot
7] w2l 7oA Alget F9-= §igler, PBT 34 stalo] CBT &7 A& 833 74
S| Tk

SAGHE B7H A E S AERARE Bl A" (E 3 Y E T B Wl &
8ot 2AEE st SAISHA

(& 3) PBT2 CBTOIM +TE 38 E& 24

Ll ol 0}
o A SHHEA
wwa g oo
o= = e Ne)
- 8 HE: KER(HEA|, SATA), STX|Y), SYUSLHBY, Ar2), stuyd
(fuiZst, gstm, ofstw), S2NRH(YsD, W3t =)
sl S g Sl M9/, Sl R £), TR NP thY S 4, DEs
(st 42) TP BhY A, MRS B AIS 2 A 4, I'ingiaa%xﬂ #od
WA 5=, WAL EM(Y B O LB, MEX|E L3, shntel 2
WA EE 5), KEHY SH(EI 2o, Efelnte| Xa}, W B, WA}
0| 2| 5)

R A4l e o] JaFele BAls] Slstel T8 /1% 817 mRL 4] (1) 2k

Y, =B+ BX,+ Y B(EW), +¢ M
k=2

i SH, Vi SPY 09 AFE 94, X Al B Wel0=PBT, 1=CBT)°ol=, B2 )
A, B 99l ko) astolet. the.02, shd W Aol ol ool 420 F5TEE U
] i 7H0)- S48 248 SR 4 ()9 20k o) shae] a4l 9ol sk
F 540 G2 W] o], Qe ohjet 8t 7 Aol S FAIstel RIEe] 2717} st
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)

Y= j g v i S AT 984, B = dH( g B+ A= 98, B =
T2 A4 o] FF ol A= eI, Yo DA Sl Bt FHE, uy= =Y

I 7 Ap], vy A Sk o st A A, wy = A AT okl 7 Apo| = s 4= QlTk. 4
(2)°ﬂ A Zt halofl A v Bt B 5L Aoletal 7Hg ok FAEH(random intercept)

J

A

g
O:n‘

-

283} shntc} WA L3te) Kol g Lefst 417127 (random slope) ZBE ALGFGOH, 2
HIE B9 ARES B BP9 IAASE FYHOR AT 155 LYo £UT T
o % euale] e BEH o 9 WelS9l (i 3)3 FYUsich

1. A EY

WA, A7 dole S tho WA B S S (GE )0 202 B, A }2 u%
o4 PBTS] W W47} ot & R0 vhepct.

T 4) 2020 SIAMFT Wt Hol TS

CBT PBT
s mr B s omem owaa omz 22 sy am
T gy AR AR T gy R
=0 473 216 81 0 33 11324 217 748 0 33
58t 473 13.02  7.29 0 27 11324 13.97 7.73 0 27
A0 471 1732 9.21 1 32 11324 17.97 9.03 0 32

8 CBIZ SAI% SHISAAL oM 429 HEEAS AN RS9, H 529 YEEANE AX|Ho] 3y

- o=

529 Wl B89 WAV 2.
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SIPEEIIAT A25E ALE (2022)

Z} A o] AR AR =E 81| Ysf 2 HAF] Cronbach’s alpha & A EQITH (F 5)9]
AIE B¥ PBTF CBT B &2 AIF=E B 00 82 PBT, =09} Fol= CBT2| AlF =7}
O 2 o= SRlE .

H 5) 2020 SiFHF= HIt OfAE LME|=(Cronbach’s alpha)

wit CBT PBT
=0 0.869 0.827
ot 0.899 0.901
Ao 0.878 0.873

E3H CBTS} PBTY] 21554 (construct equivalency)@} AF¥4)(dimensionality)& H53}7]
Ao FAHY QRIEAZ =351t D 8%l Bt o] 8%l B H|wsto] viA 7F A 329
AP 9 FAS 1S S0k YA AHEQIT B4 A Aty EThE ARgsto] £ 73
of w2 Z}¥A 7HI-S 45} 5H3tt -3-A(eigenvalue)E o]-&df AT ] T H(scree plot)S At
et A3}, 819 77t o 2707} A7dste], <3 6yl FiAE A8l 9 0|81 BP9 A& A
AlStEom, & AL o] Afo| & AA|5kT.

rO

CBT PBT
A0l 0|9l Xl0lgk A9 0|91 Xl0lgk

CFI 0.895 0.970 -0.075 0.795 0.961 -0.166

L 0.871 0.954 -0.083 0.749 0.940 -0.191

=0 RMSEA 0.060 0.036 0.024 0.088 0.043 0.045
SRMR 0.050 0.035 0.015 0.080 0.030 0.050

CFI 0.917 0.974 -0.057 0.927 0.963 -0.036

5t U 0.904 0.964 -0.060 0.914 0.948 -0.034
B RMSEA 0.057 0.035 0.022 0.051 0.039 0.012
SRMR 0.049 0.033 0.016 0.037 0.025 0.012

CFl 0.910 0.979 -0.069 0.852 0.940 -0.088

o L 0.897 0.971 -0.074 0.830 0.919 -0.089
< RMSEA 0.067 0.035 0.032 0.080 0.055 0.025
SRMR 0.054 0.030 0.024 0.060 0.037 0.023

ERUS, B 55k 9 g0l By By A r} Adt 207 YeR) A4}
FEohe A0 Yo, =oj9h gojiate] 3¢ PRTOIA dakl Hgo=e
AR 6 59 FA F-D)oE YEth thao s, HiA 2 els54d gl ¢

do =



Tz AT Wrle] Al ujH] wsk} sdAHEe] Wl oJak

s 218915} o] 8.9l W] Fhe 2|4-0] Zfo|S PBTE} CBT 7hl| ¥l B, ZololA] vhA] 71 3}
ol7k 744 A ek waha 2ol waolA wA) 7 AT 7ol E5 4ol AR e Aoz =
2L

2. Oix|Eat

gt 542 BAISH| Yol 22 st Yol A PBTS}F CBTE B4
Het =7 GIE 670 e] 28R S| tiide R, AA| SHY
PBT, 1429 CBTOl| A5ttt WAl &t w9 ‘c‘z}%‘% a
tlolE7t £ e g A S Bk opy 2t Al ELSE 2 A2 7= AeE
7P 5= Q7] Wil ShageEollAl w3 | A2t A 4 “‘% St W PBT®} CBT s
< TR AAote7] o] sheEe] Ae Wk A9 EAf6tA] F=rhil & 4= Qlrt. 182
2 &2 Ao &9 A8t BEotA AT 4= A& Aotk (B 7)) 7 JM 8HE A

2| 7|eBAAE HolEt

(B 7) 20|, 8, G0 wato] 21X 7|I=EAHKX|
20 48} o]
I E.’l,:_ EHHo o Ez"—s EHo I E_,":_ EHHo
MOl CBT 851 191 2-12 947 345 2-15 1172 331 2-16
=7 PBT 840 223 0-12 850 366 0-15 11.02 38 0-16
_ CBT 1668 336 1-21 457 318 749 442
NE™ 0-12 ———— 0-16
1= PBT 1371 502 021 458 381 6.36  4.92

ol T2 Y (H1)= oY 76978(66.8%), 'FEAY 3827(33.2%)0] 1L, A HqtEo] wE
SHAY (H1E)2 HEA] 16678(14.4%), SHAY 55478(48.1%), TAEA] 4319H(37.4%)°1H, shal
o W2 Y =(H]&)= F58 4007 (34.8%), Bt 1678(14.5%), oI5l 58478(50.7%),
AYRgol wheh =39 7207(62.6%), AHd 43198(37.4%)= UErgth. 670 B E&-3-3
rollAe gut sshae] sigE i
Hoj| A F& Haps ATy AEE £ 73 22l tigt Y5 A&t 4 2 st
SHUE FYUHA] P2 7|2 thS HP = £A45t0] =0, =8, Jo] FFH ] AA| #A
F 7k BAbo] ZFA| S vl E015H7] 98)l ICC(intraclass correlation coefficient) S A
At o] Aok 9] 49 0.012(1.2%), =0 AEH Q] 3% 0.013(1.3%) = et 8 A3
2 0.139(13.9%), <=8 AE3-2 0.098(9.8%)°1™, ol ATtE2 0.022(2.2%), Fol AEB=
0.026(2.6%) 2.2 Ut &, =of, JojAFH = Aol F=atof| B3| & o& st 7t Z}o]7}
22 A AP o, £ A9 HZHo] 7t M (confounding variable)E 2 tiek SAIgH = v
AGAE 2=t Yo g st 7k Aol F FAIsH | Yl 2R P} HEo] ARG L A &

gl i=J e

2

B ox

1* N

N R

N H
-m

ofN R
Lok
=
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A-SIYP7IAT A25d A% (2022)

Asrgct,
WA} o] At} H4ofA] &

LC
A T

ﬂ%ﬂﬂ
AT 547197] RRET g B
JFJH)ﬂW<£8WW%$&ﬂﬁEﬂZ

ol o 2

6}3—

qX]h 0.1362.= CBT %47} PBTO]| |5}

TSE g o] A3 S v wst7] gk v -2to] A4
RO 2 UeHIth(4x’=4.373, Adf=2,

ok7} =0} o

T 3T ARA—

SOIm1g Aol bl glch. Fol Y Aol E SAUH L] AUES} EEOR(4¢=4502,

Adf=2, p=.101), A &3} FZ A=

2.952% CBT A=*7t PBTO| HI3} 2| m|stHA 7] Lrebsd.

240 83 B Yol o] AFF Q] wou|et 237} LERL, CBT 4] 0] sHslA Rt

Aol Y= Aoz B
S5 &2 A

vebd Zloke AT AYP 27] 240 9lo] BFES

oA SRt o= ACTY] A AtoflA] 7] wake] CBT 47} PBT Ert
Ao 7 Y} Ave}l U35k, NAEPS] ATtgHot Aol vz axr} o 24

= 32]—.9.0]— _Q.I:l- o]E:] H]—/Uo] ‘rrﬂ o]. TS o] o9

=2 =20

712 3 2 SEMEH Y
s|HAIE BEZQx} SiHA HEQX}
™S Fixed Effects)
= 9.287* 0.289 9.263*** 0.355
CBT(AIEY) 0.129 0.194 0.136 0.193
. LISHH(A) 1265 0216 1257 0215
e SUIK[S(X| ) 0136 0.242 0136 0.304
¢ T ZATA(ROH2) 0.426* 0214 0.425 0.283
o JE(ESE) ~0.278 0312 ~0.263 0397
& ORlI(HERE) 1,000 0.235 1,006 0.285
B2M&1 Random Effects)
EMNE  EzmA  BMNE  EEEA
127 TRt 4.602 2145
247 H(uy,) 0017 0.132
S|HAE BEZERX} S|HA BEZQX|
IHEIFixed Effects)
= 15,287 0.631 16,2204 0.800
CBT(AI3) 2,040 0423 2.052%%% 0.421
. rah () ~3.802%* 0472 ~3.784%% 0470
e SUIRIS(X| ) 0.602 0.528 0.601 0.687
AoTE ZACA|(X|9HD) 0.922* 0.467 0.022 0.642
E‘j eln(gEes) 1.990%* 0.682 2.029* 0.897
£ OfBlI(HERE) 438" 0514 380" 0.640
SMgIRandom Effects)
=MME EZmx} =AMEE BEZmx}
%% FRt 21,963 4.685
247 HH(uy) 0.098 0314

*X.05 **X.01 ***X.001
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S7IE A B7el AR Al Web St el miRle 9%

theo g 4:5ho] Mr}a(Av’=4.828, Adf=2, p=.089)T MEB(4’=4.968, Adf=2, p=.083)
To| A BAEH 2g0] HFwrt Eokow, ATE (H 9ol A Am R, Aoty viA &zt S|
£ 0.963°.2 CBT 47} PBTY| ¥]3] R-2u|aHA| =2 Aoz yepytt. ey olget 29 &
A71€7] ZgollAE FootA] 2 A2 yeht, B39 FRU ¥ £Y Wl b A3t g
2Hd 7Fs4do] Qltt. 478t Ag@ o B9, BE ByoA] fou|et wiAErt gigich

A AR = AP Aol A= 428t wate] et A &l Yehr )& oy, PBTS] A4
7h e 22 Ao Yepdth S E Hrke] B4 Axk= vt o] o] T 917 wiEo] $-g
U shiEo] A Wk} vlwste] AFE 8o o &3 & 9122 AR

(B 9) S8 43t 4 24 A
712 =l B2 SEMEH Y
S| A HEQX} g1 A HEZX}
X5 KFixed Effects)
Hm 9.058% 0.465 8,889 1136
CBT(AI3H) 0.932+* 0.312 0.963** 0.305
. HopM(AE) -0.309 0.348 -0.256 0.341
NS SRR 0.362 0.389 0.360 1.005
u T EARA(RRR) 0277 0344 0.277 0.990
ot Lal(A29E) 1.239* 0.503 1.351 1.326
= Oelu(gERY) ~1.798*** 0.379 -1.632 0.887
2M& 1 Random Effects)
=AMEE EFEWXL =MER BEFEHERL
145 A 11.546 3.398
25 75”5(“07) 0.433 0.658
3| HA OEQx} 3| HA HEQX}
IHEIFixed Effects)
A 5.956%** 0.481 5.873% 0.756
CBT(AI3H) -0.021 0.322 -0.005 0.320
S () -0.567 0.360 -0.541 0.357
PRSI == N = N =i -0.321 0.402 -0.322 0.658
N T B (RieR) 0.162 0.356 0.162 0.631
r Hel(HERE) 0.649 0.520 0.705 0.863
54 OfalI(AHQE) ~2.340% 0.392 -2 258w 0.598
2M& 1 Random Effects)
=R BEZFEWXL =R BEEA
145 TX 12.683 3.561
2% HH(uy,) 0.137 0.370

*X.05 **X.01 ***X.001
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A-SIYP7IAT A25d A% (2022)

502 o] we] Aty oA FAEH P HPLrt 2k om(A'=4.698, Adf=2,
p=.095), o] f ZI-E <(H 10y°I M Ao e, A &3} 34 2]= 0.69% CBT <=7} PBT I3 &
ofulshA &2 A& Yer. 84y o] 23 FAl7lE 13‘%011* = 7SR 2 A0 = L
U 29 SR e T i met 2 gk o 9le AR FAHEN 9o AEgolA =
FAEE 2ol o AUt AT Uehgom(a'=4.829, Adf=2, p=.089), WiHEH FYA+=
1.1332.2A4 CBTOIA o5l 2 & e 2oz e

(B 10) 13stn Fol M= 2 A
712 s 2¥ S4EH Y
3|1HAS O=QXt 3|1 HAS BZEQXL
M Fixed Effects)
=HH 12.273*** 0.491 12.212%** 0.681
CBT(AIRY) 0.678* 0.329 0.690* 0.327
- B -2.316%** 0.367 —2.299%** 0.365
A =g/ P= PN r) 0.341 0.410 0.341 0.588
o o SACA(KSHD) 0.629 0.363 0.629 0.557
o e 1.002 0.530 1.043 0.770
< OfSt(HEHRS) =2.024%** 0.400 -1.963*** 0.542
2M&1Random Effects)
=MYE BZEMHRL YR BEHx}
14 TRt 13.244 3.639
=T 75”5(“07) 0.090 0.300
S|HA H=Qxt S| HAIS BZEQX}
™SI Fixed Effects)
HH 7.465%** 0.644 7.363%** 0.975
CBT(AIEY) 1.114%* 0.432 1.133** 0.428
Sk Hek(eE) -1.880%** 0.482 —1.848*** 0.478
o SHXGXEHD) 0.266 0.539 0.265 0.848
A TT'__ EACA|(K|SHD) 0.628 0.476 0.628 0.810
E‘: LIBII(AHOS) 1.114 0.696 1.182 1.111
< Ofsh(HERS) =1.977%** 0.525 -1.877* 0.772
MG Random Effects)
SMYE HEHRL YR BEWx}
14& BtRt 22.752 4.770
25T 75”5(“07) 0.217 0.465

*X.06 **.01 ***X.001
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ez SARAE Boho] A WA ekt ShPAEe] mXs o

B4 tholy} 5ho] 9l oLt st HA9L ‘é‘}ﬂ_tg A4 Eﬂ0]H(aggregated data)— o]
ShE Bt AE oL, o] g T WS E B-83ko] CBTS PBT A13 Bt 7ol Aol7t A=Al
2A5h= ol ot F4 e B8she A9 A2 9l b B gol 289 5 ]l
Szt #7480 8 fAo 2ohd 5= itk Aolth. B4 0]Al= CBTS PBTE 25 AT

7 | HIe2 Fo=H, CBTHS SAIR shurt A=, 5, 3707t CBTE

oL} S ©9) B4L 915} mF0sIg. of
8 2014 ot S4B Mg B8 hc,
Qs A A 2 ke B UL FelshE (E 113 ek

22 s 2of 48t %of
SRR BZOX SRS EZOA RS EIeH
}Eﬂf HH 7.172%** 0.748 6.294%** 1.448 9.555*** 1.427
= CBT(ARY) 0.193 0.323 1.200 0.625 1.016 0.615
}E\-Ir HH 10.751%** 1.899 1.915%** 1.673 4.897** 1.717
624 CBT(AlEH) 2.866*** 0.819 0.531 0.678 1.183 0.741

*0(.05 **p¢.01 ***p¢.001

T A= =0l MR WAl a7t AL, Sl At} upd7 A= CBTOA o
£ e AR Byt ot Aoyt o] e3P A4, $AdeE ot At v
kot Bl AA7E 2 Ho g yeht oA Aot AA|She /S FUSHAH. ol=%t
& 5Ol Al T d 24 2] AEde FUsH A

>4l=4

al

_groygﬂ
= g
1

=
2
S r{r
oﬁ

OII

we, M o

w

11}

. SFETHE Oix|=t

AR wA o] fol7} glA] B15t] 918) BRG] Algal ol 519] ek v 1
HEAE IS RYto] LA 3, 4 ()] FAE TR ‘ebt x A ‘cbt > A 1,
bt > Bl G A7} F7hte] 2 ko] MKy Ul Mg o] thel B45AT, 1 5o

0) ShisE BAS Shwd EE 45 sl okt 5 2840l g vEe] QiAo T BEHA I W
U9 F2 YRGS R4 BT A TR DI 218 Ao AT Tolel oS

10) ‘*ﬂgi PBT E:&= CBT SIS % F sz FEsfof steg, & stuoA dFe= CBTE *1 B Bee

A 2
CBT Ao Efstel B4 3, 5 WAl L5 A9% Shiold PBTE Ad% A9+ sz BAoA A
EELEN
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WSIPIE7FATE A25E A1E (2022)

o)et A5 ARg 537} vebd A3k A|A|5Hc
A, i wIko] Aokt A RRolA] st 39 ot ol whet wiA| aato] 2to] 7t
e AoF Yehgtt FAH o2 Aoty B A4] A9, FlE8H B =0.420, p<0.001)3} st
7(8,4+=0.806, p<0.01) Aetoll A= CBT 3 } PBTEL} F-9J61A 2 A 02 UrE}UrZW of gkl
(Ban=0.445, p=0.715)°01 A= miA &7} §loATt. o] Bl ofSHES CBT Z3tof wp2 =5} At
P A4 Hspl Qe 202 FRIEY #-6% AEE A9 A2, F933HBw:=1.201, p<0 01)
oA CBT &7} PBTHLE 951 &2 Aoz YepA|eh Wetw(3,,=0.348, p=0.676)1A=
CBT A47F =A% F9lokAl= gkgkon, of8ti(B.,=-0.790 p=0.100)°A= F-2Ju]gh w4 &3}
+ QAR PBT 47t =2 A0 & Ueiyth &, o5 48t 93 230l tis ohe F+
S 3 7h= B2 CBTOlA T olFA L7)= A3o] Sls 222 Eelth

o2 o wake] Aoyt gy E3te] Mol A Wi Ao shef ol whet oA a3}
7} gE2A Yeits 202 Yyt FAF R Aoty d49] A, F5h(84:=1.041, p<0.05)
2 CBT A7} PBTEL} -9l5HA &2 A 02 YEPA|T, oj8HAY(53,,=0.489, p=0.170)> tiA| &
I} gl A0 YERith &, ofSHAIELS CBT Aol & o] Actd H4=9] Msprt gi= Aoz
SRIEIQITE ol A M9 A9, FA8(B4,=1.858, p<0.01)2 CBT A7} PBTEL} 25t
A& A0 = Vet o, A5HY(8,4,=0.586, p=0.220) A &I} gl A 0= SRIE Q. &,
o SHPE-2 CBT Aol w2 o] AFF 9] Wshrt glis A0 R SRIFQI). 48}, Fof wto)
AIHs B9 FeAEo| CBT gt npet 4= g 5of fEgt SHo| & A o& -t

rE rsﬁ

i)

g 9 =9

=

V.

2 A7=20209 11900 Al E =712 AT B7HE S 3% seta 2804d g
9] PBTS} CBT -SHHIO|El & &-8oto] StAZH T B7te] wiA| &3-E B4 skt A3 A
FARA dlolE7} obd PBT ZHA st FollAl 712 CBT Al%E& 87sto] =43t st
349 Hlojefo]n R T Wt M4 E AHE vl 2 HeokA] Yot 3l n g3t 53R
o= Bttt 8 Ao} o] 2 sHAAHE H7to] A8 RS AQtotd thaat 2t
Ao A Fgt Uﬂﬂmﬂﬂ} == A2 709k Jo] W] A9 KPR, CBT F47t &

e

3

2 Zog ATt B8] Fol wite] A LI FEHR A0 Uehgid), To] Ae 29
oA FALIE 5191 2510] TN A 7F) o192 250 HSEE, 20, Holi The ol wie
A B89 47} 3 v Bleo] Fobd o e W] Xﬂ#ﬂ&’ié % ik BAE Hol A5 Y
ahet 2L ofe] o] 2o BEhe Shalof s S4 el /1] tige], 5 AR
ol 715K A e AFE = ol (ryping)5He o] Bk —‘-zT oA B BHE 16T 4 U=



S7IE A B7el AR Al Web St el miRle 9%

5 olal £33 2P} 75 o 24 QIR RS W "Rl Mol golstA e 7he
/go] Qlt}. CESE(2021)9] A-tollA= 7] 5ollA a4l 2= 7] flsfiA= s 711
T A 4] A5 530 2= Y AAE A5} 5tol QIA| Fols £ a7t vkl g5k
A= GYZ; G3Krater effects)”t AT 7730l Ut SFAHE B7H AHE £ I
AL 2H0] | o]Fo] 52 2 5| 2ol 7|2 SHE A AET GetollA= SHA E4
of wh=} B -SEA] A =E HeolA mHetolr] ofe HAY, Bt = Eoh ZEsH Bl gH o
Qtof| il o 5t H4E FoIfS 7Hs/do] EAetH(Canz, Hoffmann, & Kania, 2020). =+ojit
Folet T2 Ao Y AEH Kol WA BT ehhz et delo] disiAe &5 A1E &
A &Rlg " g vt it

A 3 At TRisto] 2 ehd g H . B7F Aol A e sfof Tl AAoHH theat 2
o} AA, Fojx PBTO|A CBT= He== AlA, & w4 7 4= AA7E 2R3 Al A= =ofut
Fol9] Ay E39 i, vid, §3 9 gt £ 5 HA 242 visHA /AT 287t Stk
AEE A7t CBTOA] okA= HRlo] Folol& 7ol T ASE AAIsk=t= ol 23102 28
o 4= 7] dzoll 7] Al PBTRF CBTY AL I EE 915l A3 W41 BISHeS AgHsfoF
gt} A F = H717E PBTOIA CBTR Aes]= 35201 37} 8k59] I o =24 9] B7H& &
ot SPEE2] EAIS A Y 2 Ik tefotal B84 02 2757 gt AUoll= ool gl& A
o[t}. o] & Ads7| 9o AHF(E= T143F) 3 £2

o

rlo

T

Mo ol

o

o

730] vl ot v o] == o s 57
7F wgtE| 1 Qlet 2eu A9 23] wiAlart £85HA Eafd o4, TEr]of XAl ¥t
£ 5ol A QAVF A O R E 5 JUEE XS FAoF & Aotk A, ARE £ 73
CBT 47t @444 o] P52 227] 580l ALt =obs7] WA, wAHEY] A7t -5
F7] ERIA] AR & 5 glov, FF SHYE] F27] 58S Brlel7] Yol AUETE=
AFEE o] 83t ialo] Hwjojop & Ao BRIt} A 2-F W 5HPEL ZAH I VEA A g
T 2HY Ylo]E] B (digital/mobile native) = oZ{ A1 78 QIE[Ul 7oA & 73t HAE 7]
7N(AHIEE, §1E3 PC 5)E B9l S44Q1 FEet Adv|to], 7HIaA, AIE ot 443t 54
o] Sltt. 7HggHgof wlet ol2fst A E F/goll Ao7t YA R = f-gjutels st w84 1)
g Bl dAE A Aakg £ol7] Yo ottt 1 At vt SEES HRY
AR ICILS 2018 Hol=t 3 7 &A Uehgor, AFE AEAY 58 % 2912 YeEh (S
9], 2019) HAE 77|15 &-83t <5 U Abaro] Q&3 A 0= FRIE 1 et o] AY HA|gE 7€
X} HAIE AAAHA Hsto] A3l Aldie] sHEC] HAE SA HAstE /st Al s
E3f Ziste] AS W3S & Qe E 7t uhAle Agleljof 3 Aol

o2 TR BASH 23S B, 55t} o] w4 7z} st g} A
gt uj A Jztol] Zfol7} 1tk &, o5 Al WA 7L v H et G3A Q1 A4t Ak
Ay9] 7% CBTZ HARE 3T W 47 o EokAle Aol o] dagEe] A+
Bt o fEigt 202 syt o] Aiks FASAZH =7t Aol A Bl f-2fuet 5t

—

2

o]
T
=

o

hu)
Sy
a1

il

i o

it
o
fo
lo roh o8 &

oZ

11) =7kt o271 shd, A2 199738014 2012 Afolo]l Hojd At 33t
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A-SIYP7IAT A25d A% (2022)

E/4J(OECD, 2009)# = dx|ol= Aytoltt, SFAYHE H7P7F CBTZ ] AW A IF1 =
T sHAEo] tiA| Wsto] &35t # TE AAIRE AQHA 9 g 2T 5-& BFoto] o

spygo] Aleint aigle] Befet Aol el Seg A\ Ushok & Aol

£ A7 A2 e 2o 2 d7olM 882 HlolE e IRT 29 24< A 5 24

2717} e EA 53] 2] £ D919 EAof A7} J%ich whebAl AE 23]
Ao AlIF- ol tigt siiAE ZAsHA| Skttt FF F&5Ao] 882 20219 =k
A7 = 87k PBTSF CBT 3t T52%2 &8¢ A B3 A7 23) IRT 249 32 1=
o] HloJ&lE sttt AAX S HloleE 283t F5A oM = WAl 2 AE7 s 2 242
SR EF Y 24 2E EEotol £ H G0l tidt F o FAIAR siHo] 7 Ao, &
Aloll 5 PBT2F CBT A4 AAIE #5589 FolA 282 22 Addse 7IEee 1
e &8 5 S Zlolt

=
r o
g

N
Lok q

_—

12) @7 dold 3 sk 271) Wi A KT B 45 £ $20) i 24 dis
B3R FPout, 24 EPd uE, WAE 5 DALACLE sl Be B4 v B4 9 ojA| b Xolr}
2 250 U8 B4 998 2wt ARl o 24 B4 A7 AYHAS. X Aok AREoz @
7 23} uva 934,
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W% FHHE Wkl A ohA) s SRS vXE 9%

b3

=
ol

rak

W55(2019.3.29). 3t ofo| = EX| A ¢l 7|28 HYRo}, wEH HEAE,

W55(2019.11.30.). 2019¢ =714E SHIAAFE B7F 43 23, S5 HEAE,

5, v, olae}, INS, Y, AES, AAF(2021). F7rE SAAHE Hrle] A
718k Y71 A A 75 HRt S S B, AR RRE 2021-1.

WS, @7, 4370 A, H14(2019). A AFE-FE A A1 ICILS 2018 A3 4.
2799 M7l AFE T RRE 2019-9.

Canz, T., Hoffmann, L., & Kania, R. (2020). Presentation-mode effects in large-scale
writing assessments. Assessing Writing, 45, 100470.

Centre for Education Statistics and Evaluation (2021), Are writing scores from online
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ABSTRACT

A study on mode effects of National Assessment of
Educational Achievement(NAEA)

Sora Lee
Associate Researcher, Korea Institute for Curriculum and Evaluation
Yongnam Kim
Assistant Professor, Seoul National University
Namwook Koo
Researcher, Korea Institute for Curriculum and Evaluation

This study was conducted using paper-based test (PBT) and computer-based test (CBT)
data collected from the 2020 national level academic achievement evaluation for high
school sophomores. First, according to the reliability analysis results, stable reliability
indices were calculated for the two implementation methods in Korean, math, and
English subjects. As a result of examining construct equivalence, it was found that the
construct equivalence between the two modes in Korean and English subjects was
suspected. In order to control the school-level characteristics, a multi-level model was
applied to the schools where both PBT and CBT were implemented, and the regression
coefficients of the random intercept model showing greater model-fit were interpreted
from the analysis results. As a result, a clear mode effect was found in the type of
construct item in Korean and English subjects, and the CBT score was significantly
higher. Next, differences in mode effects for each subgroup such as gender, regional
size, and school gender were analyzed. As a result, it was found that male students tend
to score favorable on CBT in mathematics and English subjects, and female students'

achievement was not affected by the change in testing mode.

Key Words: National assessment of educational achievernent(NAEA), computer-based
testing(CBT), mode effects, multi-level analysis
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