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WSIgY7HAT A284E A3E (2025)

W5F7he e B AFE Adel uSEE 94 o9RE f¥cks A4A
i% For, wpshy WY AR ohvst s AH £y TAE AT
%=, 2009; AJEiAl, 2014). 55] et ol FA4 g Bk g
=1 %M HlEA oA A, E 59 S 2
SHAEER, o)A, 71A§4_, 2017). ol=jet B4 W7t a7 AMIA olg), £&, |
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=gt !‘i—?ﬂ]—‘:— B7F T8 A ZolE wigolH, 2o 24 E+tde 2dd &
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olg|gt BA|JA] Lol A 25 FF AJA(Automatic Item Generation, AIG)o] it
o] &2 s StEal gt AIG—‘;— Z7)o &R 7|5k APA ol =2
5o, o] o2 1o] REl(Large Language Models, LLMs)Z} 2t o] x] 2] (Natural
Language Processing, NLP)2] ¥rdof @Qlo] MAAE A-5A5(Generative Al, GADS
ggot WAl o2 Hskstal QUi Gierl, Hollis & Tanygin, 2021; Kasneci et al., 2023).
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Ql RHAE AU Qlo] wSB7F FYolAe AlFet ol Basittal A skt

olg|gt SHAE Estr] #13F tiete 2 Human-in—the-Loop(HITL) o] thF5]
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A AT T Wl Zolste], Sl x AIG -‘4‘7@'01]*1 i’-/\}fl]' Ale] A9 Za
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WS 7IAT A28 A3E (2025)

2. 1tE 2 dE(AIG) g R A7 5

s 2 AAHAIG)S B2t A4 2 /T S fAdalsty] a4y S

5-8H(Assessment Engineering) 7190] HTLHoloh( A, 2022). £7]
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= oI5 (fine—tuning) ¥ €2, TETE Yof E 712 Y A
(demonstratiOHS)% A Alsste] Bdo] Fo]xl Wk (context) StollA gl sjEH-S

AESIE oIt 8 Fol, Za ) A, 92 ) £

Do ﬂo] QNS AN, BEL FAh-SeHe dele @t gtolq shat
oq Aol 8 EET, oY A4S AZSHE BAS FAFew-Shon 28
sefolel sjn], B ATolN Al 7% 24 oA AT A A4 o] YIS BE
g Aol



WS 7IAT A28 A3E (2025)

ICL& 7IHre g oF 37]4 ek ARl AM(CoT) Aol 4oz olFolFit. Wei
kel
=

o}
t}. o] HpAl2 ndlo] GAE R =24 ALE SfoHA| reaH] EA| s Fe] Ao dat
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< Aleshks WA =9 (Inner Monologue)” 71H-a AQtSiTh. ol= AP} @4 Atalsl=
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A 2 oF A Yo AFHor vrgE Q). Tk, @t Al H2E dof o
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ToT) ¢ #& ¢ whAs o=2xg 7| AotE ™ (Yao et al., 2023), T=2XE 7k
2 O& AustE= FAolt
olgfgt IRIE M2 BTN ¥y £3 F AT 4 e W A (context
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Eeyie] Q1zke] ZH A dS &8a Al9] ZAHAQl £
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WP P7EAT A28¢E AT (2025)
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2 £ 0 = 094+ 1PL 2 2] SEMo] 0.66, 2PL 2 &2 0.57°]%11, -1
TN ZFZF 0713 0.528 2PL R0l AUL7) o &ttt T8y =
Tl 60 = —4.0)004+= 2PL 2 o] SEMo] IPLET} oF 3u] ol &=
YF FhofAE o222 ZIthet ARt Aurt FRlEI ol ARE Aol
2PL Hogo] o Wk (o) B4 FA4o] & galiAol whet TIF 2419 Ad
=, AMH oz AA SHAT F7HIS 7Hs & AARITHReise & Waller, 2009;
Finch & French, 2019). @A o]22] SEMi} AZ% & SEM 7Ho] J1Ro] T Qi
E95] AR BE 7IRF oAM= 2PL 2o Uk sfAle)] AF2 71 Eaot Qi

o]n
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WS 7IAT A28 A3E (2025)

= 1PL =% (Rasch)

— 2PL 2

Information

olof] 2PL 29| 24
o, CTT 24 Aztete]
2PL R0 YL (a) ZHe CTTS ¥

et 42l mete] ZAR -85 E
= 24 Aoz Hastyict
T Aot A& vluchs A AaEr &
gotelon, B gh Ao A ofn| Al SiAstAH. B A 712
CTT 7I5F RIE=(DD 9] ¢ =2 HEE( 32D < .2002 BE7
5} (Wu, Tam & Jen, 2016), IRT 7|9 W E ()= FE Y5l B¢ =@ = 2.0)
2H f¢ 3@ < 05072 FE5FYH(Magis, Yan & von Davier, 2017).
2 A1 BE FA 742 R 2ZEo(Ver. 4.3.x)F &&st3em, CTT &4l
+ CIT 7125, IRT 24°ll= Itm 7|2 S A8t

ik
o
ol
_O|L

O
\%
~
7
Sl
a
=
o
A

Iv. 45 83

1. 7|2 8 S &4

B Ao GAI-HITL 7]¥t 2% B8t A g EZS B3 /utd £ 207 25t
o tiefl 155ty 3shd shsAEo] AAR Ut A7E nigo g L3t 7|2 B
B4 AE AAIRI ol 54 A& EACTT ¥ IRDef YA B3t AA 9
ol BEx Ags A, UH ¥ 5 52 &lstal, GAI-HITL 7|5 Eglo]
Sh5AL 5] HjFo] WSAH o7 HHES B EAS AU JEAE HESH] %t
EX4S AUt 9 7% 54 £4 Ade E 8 ¥ (E 9t Ert
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4 a7

Hr

GAI-HITL 7|5t 54 2 2 A(AIG) o He)57geH2] BdA

<E8> THE MY YOl IEK |E SF 5 24

2 XE A HER| 9 B (%) xErg
5 M NI x| An s s %)
o o404 LIO|E 1 2 3 4 5 °

1 Ao AR ol st 44 2 1 5 1 81.82

Jl= X210l
2 shuste ol HAH O F 4 36 7 3 3 6727
3 AMME O ot 0 5 1 46 8545
4 A2 2NQ| vsnt FEXH OB & 2 1 16 29 5 54.55
5 Ea xE2X ol  of 41 2 3 3 76.36
6 HoFHolsf B 5 25 6 8 9 47.27
7 AMME Ol ot 36 0 15 0 2 67.27
8 o= XHoloiet AEXOB & 5 4 3. 4 0 7636
9 =% Aol =F dimkX g A 0 41 5 5 2 7636
10 Are™ ofsff ot 3 5 37 1 7 69.09
1 5, UBSTED _AHORH o 4 2 0 0 47 8727
12 7= TS =2z o of 2 4 39 6 2 7273
13 Atedd ofsff ot 4 7 38 1 3 70.91
x2X 0|3l =
14 A tfol solg e OIfH = 9 7 6 26 5 4727
15 Ho|F ofsff A 28 7 5 7 6 52.73
16 HolX ofslf 4 4 13 9 21 6 40
17 Atedd ofsff ot 2 38 6 6 1 70.91
ALl EDE N = =
18 A2 oyt olChAr AR ofsf & 8 4 4 7 30 56.36
19 Joro[ ma EEMOPBI  F 6 2 30 9 6 5636
20 HoFolsf & 3 2 4 7 37 6727
<H 9> HYE 210 U2 7|X EHAZHN=53)
£|2=3t 1/43t Y% Yot 3/43 £|cH3k
5.00 11.00 13.00 13.36 17.00 19.00

GAI-HITL 719t 2bs 23 A Z2EES Fof /e £ 2078 &< dsf 115

ot 39hd ohgabEo] AAR FEt A9E HE e R 7R A 242 AAISH
CE 8T (FE ol A HRel Zol, AA 203l tet AAF T4 B2 13.36
H, TR 13.004, BEHEARE 342802 yehgth ARESS 2F HRIQR)E
6.0030]om, =gk 53, g 19807 F 1449 HIE Bt Ed+
W2 A3 AR eE AESE A7) Cronbach’s a AlE 0.78972 AHEE L) o=
Nunnally & Bernstein(1994)0] A|AISH Al7]&A E+L0] AL 7]591 0.702 AFs]s}
+ A&, GAI-HITL 7|¥te = AAE 23 AEZF B7F T24 Hal d o
WS FHPS HojErh

P

o)
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WS 7IAT A28 A3E (2025)

RSOl 2(RT)= 83 Agste, 22 AdE(p)dt dolxe b)) FAskL, 2AHe]
A o5 do ko] RS Hlwsts WAL= o] R (E 1002 =FE dol

= WA} % o] = CTT_p IRT_b
a1 st 0.8302 -1.9555
a2 = 0.6792 -0.8488
a3 st 0.8679 -2.1421
a4 = 0.5472 -0.2795
a5 st 0.7736 -3.6451
a6 = 0.4717 0.1086
q7 st 0.6792 -1.0057
a8 = 0.7736 -3.4871
a9 Ab 0.7736 -1.377
q10 st 0.6981 -1.4181
ql1 st 0.8868 -1.3496
q12 st 0.7358 -1.1304
q13 st 0.717 -1.2318
ql4 = 0.4717 0.1993
q15 Ab 0.5283 -0.1547
q16 Ab 0.3962 0.641
ql7 st 0.717 -0.7398
q18 = 0.566 -0.235
g19 = 0.566 -0.2478
g20 = 0.6792 -0.6245
<HE 11> CO|C X| B 7|SEH Q2
o= X[ EE Z|Chzk o AL
CTT_p 0.3962 0.8868 0.6709 0.1134
IRT_b -3.6451 0.641 -1.0562 1.0393

E 1D AR vte; Zo], [A B&ke] CTT 7§ AgE w2 0.6709(SD =
0.1134), IRT 7]¥F do]r HHFL —1.0562(SD = 1.0393)% Ltehon ol Ax &

o] v 42 fEL R FAAHNSS BolEr 535 AgEC] 0.70 ol =F

it
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GAI-HITL 713t 54 £ 25 AHAIG)2] 4545k By 34 a7

o] At ol AX|5tE, IRT bato] s o4o] Hugle] ue}, st B 53
FERT W2 Q7 87 pEA 2] FHHUEE & 5 A

14 DAL OE LIS
T@als ® 4 U= (328
e ® ZU0= (82%)
g ® U0 (9RH)
o - ST B R 2= M
® gaga?
&F h 20 oy
] :QZ
o -1 3 o2
= ! a eV
= 1o ®
2 ”«
a -
| h al
E 2 h . .u3
3]
a8
&
014 0:5 U.‘E 0.‘7 0:3 0.‘9
CTT_p (BE8)

[13 2] 2% CTT_p vs. IRT_b AEE

X8 UX| 2+ UX[E (%)
WAL o= vs CTT.p 11 55%
AL o= vs IRT_b 13 65%
CTT_p vs IRT_b 15 75%

<E 13> 0|z A2HEM AuKSpearman / Pearson)

AT|0{3F AF2HA|2~(Spearman Correlation)
S < WAGELO| CTT.p IRT_b
g 8 | mMoisdols 0619 0598
s> CTTp 0.623 -0.911
IRT_b -0.478* -0.786

FYgE - *p € 0.05 p < 0.01

ol ete] AR <E 1D FF 4= ot CTT 7|& dAl&2
o GAEE Btk CTT

WAL o &
55%, IRT 7% 42]&L 65%=2, IRT7} WAFe] mekat
A

)

9} IRT 7+9] 'é;“é% 15%= 7V %o, ol & 54 ol&°] AR & ALt =
& THAHAE A-H O 2= GARE B EAS Aot S-S HojEr) (& 13)
o] ArEA Ao WAL o& oo} CTT 7hlles S7F Aol A2 AatA
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WL P7AT A28 A3T (2025)

(Pearson r = .619, p < .01), WA} &3} IRT 7HllE G-2oju]gt £24 AA3A| (Pearson
= =598, p <.01; Spearman p = —.478, p <.057F UerA, CTTS IRT Tholl=

H—Or B2 54 ¥ (Pearson r = —911, p <.0D°] UerTh [I11 2]9] AFdEofA
T ooledt w2 AUBAE AR R gl 4 ‘;21 . 50| WA} 953} IRT 7He] 7
A e BAPE 9 ofguil AIEt 2@EeE IRTOA = Arid oz 22 bgl(4]
& )= Holthk=s AL 9ulohH, o= wARe] A#A weki} [RT 2eo] 52 7]5t
7 7t AAA ztolE AARITE (& 1009] 23 24 A7t (& 1D 9 71&6A
QoFS Fofl AFAQ ol EAS AmEH, CTTe} IRT 4 o] sfiAo] °‘7<1°} =
&2 ql, @5, qll, ql6 5 F 1571 o=, & ol BT U 42 Ex= olz&
mgloz Woslgt) o2 Sof, q5= CTT AuSo| 07736 IRT bgko] -3.64512
T 2l EFeR FMEeH, ql62 FHE 0.3962, bat 0.6412 7HE o &
Fog gAEo] T A7t 2 e Bk

HF 4R 232 CTTet IRT 7F sfiAfo] Aolstltt. g2+ CTT l% 2= AHE
0.67922 ‘FZF G0l A9, IRTIAE bgko]l —0.8488=2 412 Egoz dj4= et

ol CTT2| Wolx(p)7} whed] Aeat v ] 94;]1 ﬁx—]gh b HL e [RTO] o]
Eb)E= 50%9 Ad 2 7+
(Baker, 2001). &, q2 &
g o] Y v A %
SHA] Y= 4 _5_6(}013};!_ ket Zio]E}(Hambleton Swammathan & Rogers,
1991). |AHA 4= CTT AHES 054722 ‘F3ZF %o, IRT bgk2 -0.2795
= o 0)Eoh 9?1} He gl 2 o2 FARHSIM o] £ A& 7] 594 diE
=gl 71 Ql 114 Q7o EFACIA 70l Ao Hch dE Bol, g4 £
(Aa9 < g8t FE= 875k, AY9A F skt ule- H
&7 ‘?l%:‘?—g’ 17.0%) 5% o] $1F olslel M=
° AElz] zo] wlAgk Zpol7k CTTS IRT &
&= R Ziﬂi Holth, Jajut B o] olegt 24
o FF 55 AFE Fol Kok Ast EA ZAT dAsk] =9 Bavt Qi
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GAI-HITL 713t 54 28 25 B4 (AIG) 2] A2l 545H e 24 A

<E 14> 28 Uo|E 50| 28} A Afey

HIr

~ CHE Al Lie MX| Y
8 oy BNUE oo ge  MIRE Zoo  Srwiusy
AL X2 L GAIE HE2 ol
o q8 = 7636 02 O'EHﬁ 77.40 80ld, U8 4
o 2Achmot
T O .
H|THE] | x mishy M ofod
A} o= [ | [ o= o, 271 O
©o8 eE B o T o woy Ay
X+O| X MEHX| 7 12 EAF xlo|M
a0 ° ' ofef 2 Hgol =my nAmt
AAEH X=X AX|N 22 22X Oj2A
= A =+ [ | T —-d o, =
q14 = 47.27 1| ol 49.10 OEH18 17.0%) EH
N N A|-AEIX_-I| EHA'X-I X—IE _‘-|:O I-IEJ-
e q1 ot 8182 Jl= ol 83.00 Ece ojaa ol
[e)
ofs stol HER| 2 TS 2
- q16 A 39.62 N OO|—5|'|_| 39.60 PNGES Ah_l_ R—?L ESES|
oll%
(B 14+ 1A AFd d&at A4 2t 7F 297 e o] £¢9] B4 A
Qoret Zlojt}, WAL AR ool &3 thEAHQ] Akl g8 q90ltt. g8

L F golrg BEREglott AYE 0.7736, b3l —3.48712 AARE 4]& 2gto
2 715stgon, 9= A dolr= HEEJO*OL} U AGEY bt —1.377= 4
+ wFoE Ut £ B BF QIE(HEE) 999 2 , A W AR
PAHOE AFEHAY =2 %L}J} Argsto] ohEate] 2 3pgo] weslE Zlo|

Mo
=
N
rﬁ'@
ol
ol
)

F0 Q108 Btk Wi WA} 47 5% B F At ojeisid Adas
67 ql47F Utk g6 HolH ols) Bgoz, AWE 04717, bk 0.1086.22 o]# L
sgog Agstgt. AEA) 7F vk Bato] 23, g Sl s AFHA glop
sjgatse] Age Waks FHsh] ojeisid ZoR NE. gl FEA oS
aTshe Aslae] Baror, £34 Y 5ol meHel oge] ZA7} skl
TS ofA| THE Zo BAHL e, WAL 23t A4 Avt QA dE 2

oL qlat ql60] GLow, ol WAH BAY AIZ ok, IAHA Alx 7o Bt
4 57} AP} 8ol SHIF L

3.

° =] =
o 2

MO

B HoA GAI-HITL 7)4t 2% B3 A4 T2 eSS %gﬁ g ﬂ%_gjﬂ =4
=& 2070] Hs HEE 2 5

o)
filo
>
>,
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WS 7IAT A28 A3E (2025)

A=) 9 AAskde HEEDD, 23l 2(RT) S HEE Ha4@)E SHAR o
FolReH, 7 A& | VesAA B4 A4, 222 £ 5ol ARl o

- cTT
= =0[0IAlR e IRT_a
HO|AEE (r) SRR HEE (D)
q1 0.3188 0.2857 0.9419
q2 0.3522 0.3571 1.1029
a3 0.3192 0.2857 1.0382
Q4 0.2788 0.5 0.7684
a5 0.1484 0.2143 0.3452
96 0.4051 0.7143 1.2847
q7 0.3522 0.5714 0.8633
q8 0.16 0.3571 0.3617
q9 0.398 0.5 1.093
q10 0.303 0.3571 0.6433
q11 0.4734 0.4286 3.3111
q12 0.3515 0.4286 1.1308
q13 0.343 0.5 0.8724
q14 0.2715 0.5 0.6235
q15 0.3731 0.7143 0.8655
q16 0.2973 0.6429 0.7371
q17 0.4227 0.5714 2.2913
q18 0.5406 0.7857 2.2035
q19 0.4865 0.7143 1.7851
q20 0.4857 0.7143 2.0854
HEE +FE FYRE Q9
= ¥s BE g
CTT_r 11 (55%) 5 (25%) 4 (20%)
DI 13 (65%) 5 (25%) 2 (10%)
IRT a 10 (50%) 7 (35%) 3 (15%)

(E 155 vigor 2oy EAS AR W WLl 949 B350 ¢
ql8(CTT_r = 0.541, IRT_a = 2.2035)¥} q19(CTT_r = 0.486, IRT_a = 1.785), 11
2 q6(CTT_r = 0.405, IRT_a = 1.2847) 5o] tjEHolct. (E 18)oA &eld 4= 2l
=, ol w2 AHEC] 40~60% el ExshH o Ae]o] gl a2A F4t
He o)A HEs HAlh ole AYE S aEolA wHEdo] SHisiEt=
Popham(2017)7} Haladyna(2004)9] o]&& Aoz sttt vtA, ¢5(CTT r
= 0.1484)9} q8(CTT_r = 0.1600)-> ¢ -2 HE=S Uepilth & 29 2% A
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GAI-HITL 713t 54 28 25 B4 (AIG) 2] A2l 545H e 24 A

Aeizlof] S} = AFEHJALHGE 77.4%), 5] 8L shte] o A
Ao ok SHSHA ot 2ol 7ls/do] ZAoH wAE Eth(Haladyna &
Rodriguez, 2013). d]Ho=2 ql12 HAHFEC] 88.7%=2 ¢ HHE, CTT r =
0.473, IRT_a = 3.3110]gt= ml¢ &2 HE=S 7|5sto], mi2lAQl Qo] 44 oMY
= 347‘40—3-— HES W So] Atel= EAEQIH <& 159 25 St AA &

i

}

=
ol H 7NE&SAE (B 1607 Zth CTT 7|4ke] Holad ATAF()+= Bt
03563 DI B 05061 [RTO] WL RS Hd 1.1992=, thiEe] &glo)
S ol o HHEHHE T QIS AARRIT
<H 16> HHE X|BE I|=5H Q%

X B x|AZt A|Chzt T oAt

CTT_r 0.1484 0.5406 0.3563 0.0914

DI 0.2143 0.7857 0.5061 0.173

IRT a 0.3452 3.3111 1.1992 0.7623
TR AoHY, 18 14%% 56.6%, CTT r = 0.541, IRT a = 2.20352 RE
A Jof| A FHold HEEE Helth Ay & iAo 124 E4te 39 mielS Hof
5210 58 % ztolg W }ﬂl 29 ot} fARH ql9= BHE 56.6%,
CTT_r = 0.486, IRT_a = 1.7852 %2 ®i¥ES Heon Aez] 7t 2ito] o)A
oz o|RoHr}. g6 T3 AYE 47.2%, CTT_r = 0.405, IRT a = 1.28478 Q4=3t
HEH-S B, o4 olsf fgolzh= HollA AAA E3Ado] H4s] 28t Ao
2 A H o] B2 HEEO] 40~60% Ftoll B, Aefz] 7F Hkg- Hato]
Z o)|Fo|A o]l B vhe mielS At Allo|tt. 5] q183} ql9= A=A
ool ¥ A BATEHA 5o T whE AY kg o] Bes] TREES
o, ol AEE At oA Yo Stial e t= Popham(2017)2 Haladyna(2

HHH g5 AYE 77.4%, CTT_r = 0.1484, IRT_a = 0.3452&%, 82 AHE 77.
4%, CTT r = 0.1600, IRT a = 0.36178 & wre mgels ey, = 23 ne
At Ao g2t st AEE YT, E5] g8 5¥ Aez]of oL 2ds}

2| Sop AHAH oz 4x] Mt FoFo =z AEotnt. o= Haladyna & Rodriguez(2013)
7t ARG o AEz])9] 7154 Aol BAIE IHlE Sed ARleld, AEz] AAVE
nj&gto] Eo] 8 58S Ao Aoflehs EojEtt. Tarrant, Ware & Moham
med(2009)8] AFollME AgH Hiep o], AEx] 7+ 5] 32 w32 B34
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7} 7154 AZe) oFAZIE, g5, q89) Al ol TdlE UEa deldes

ql12 AHE 88.7%= "¢ & AY IFEE Eol= &k, CTT.xr = 0.47
3, IRT_a = 3.3110]eh= vi% &2 WSS 7=l o]« tiiae SHA AE
= SRR g5 o A7t ARk
A oo R 7FS 7Fe e Hojwth oF AER| 9] 75730 fs| AAEA] %
AL, AEE AT ShEAES] At ARV Hep dyE v HolA, 239 =4
T27F PeelHALE wsd AV 4EHor FdH AR AT 4 qlrk 1y
ol ©d o] Bo| R dWistols Fo7t Hasit

E 1] ANE AGE AFEE 70l 4EH, 60~75% ol At +3=
(q20, q17, q2, q12, q13 5)-& CTT_r = 0.350.48, IRT_a =1.0~2.1& <¢Fg=el W
S Bt A5 B9 20 AYE 67.3%, CTT r = 0.4857, IRT_a = 2.085% ¥
Helo] epollom, Aez] vk B4t Ads] RRE Qe §H ql, q3, q49t 22
TTES AEES =49 CTT ro] 0.30 W2 ooz e s s By, A
2] B4t Bt HWolqlth o] B2 wiEA oF Ao o= dsf gEAt
o] A4l 58 zolE FE6| EHUA] 3 AR s, dol= Ao A=
Aol dagt Zfo=r ERHT

HHE 28 7F ASHAS BAst A3H<(E 17) &%), CTT r} DI 7F Pearson AFh
Ao+ 0.883, Spearman FWAIGTE= 0.8092 ¢ =2 59| AL & HFOoH, o]

Ely

=]
IRT a 7F AFHE Pearson r = 0.681, DI?} IRT a 7F AHke ¢
4 BFAS ot ol CTT7F AF4 §% dHlolHE 7|§te= st IRT=
8 o TE gE Bdof 7Rkt o] 24 Zpoof|A] 7]]lehH, A= ofE Ao

4o rlo
S

M

4o

i

o

>,
>,

i)

<H 17> HHEET MM HaHSpearman / Pearson)

o AL|0{2F A2~ (Spearman Correlation)

ST CTT_DI CTT.r IRT_a
& = CTT_DI 0.809 0.557*
5 S CTT.r 0.883 0.574*
2 IRT_a 0.681 0.687

fFola= ¢ *p € 0.05 p <0.01
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GAI-HITL 7 541 29} 25 AR(AIG) 9] HeZ4ete e B4 A7

He

olget BA Aut= B At 245t} sHe el & =) 52 of digh el g
G (construct validity) & A AIsh= shte] $7& 1efd 4= Utk Messick(1989)°
o=, Q1 o] gigh #42 Rt S8 o THA R SR Eofof 5h,
O FA9 94 5 sh=E HAR WAd FX(internal structure)7t A5Hch 2 HAR=

MY AT 9 DRIY BAL 5o 5ol 529 WY 848 wsiel Aprsglon
o
—

2, AA T8 9 =of 582 U= BEde el ¥l (proxy variable) © 2
5% 4= ook olgh WA B Wk E HARY] YA x9S AHE
U= FEE AR F ohtolth. B4 23] "It =4 Uehdths A2, AAF T4
O s A 58 o] w2 Y W2 S g 3ol Hlud A4TH
o5 s ¥ 7HeAS AJARITE ol JHE E&o] AA HARF fARE A9l & &

q18, q19, ql5& CIT Mk 7|ee =& 0.37 olis 7|&ste] Atidos oot ¥
S Hol= Aoz eyt E3h A o AUz|Ed: §Ho] 12A E4te 7
BIE] o] 7|55kl Ylgs HolFH(Haladyna, 2004), g +&dE°] &
o] thE srEAEe ok o 384 T]ootal e AR

¥ rlo 1

<E 18> M| HEE 728 QotE

HEX| CTT_r MEHX]

=k — ChE (o =S SHA v
25 72 =2 ooty TEE T gop A
- =
40-60% q18, q19, g6 0.405-0.541 47.2-56.6 T 12 24t HEHH OMH
2
920, 917, 92, 912, 5 OPEA HEH,
60-75% 13 0.352-0.486 67.9-73.6 HEe 24t DR out T
q11, g9, q15, g3, % TE - 3c S
>75% g1, 910, 916, g4, 0.148-0.473 47.2-88.7 xx ;E o gl of|
q14, 98, 95 et AEHl(q171)

2 AT QoE Hgs] st flof, HEE B4 A3E GAI-HITL Z2EEV ¢
HNedos ZASHH thga} 2t

A, ¢4 HEE 73Hql8, q19)9] 5 8912 ‘WAF-AL ¥HE Y FuSH8HA])
TgollA 2S¢ Stk AE &0, 7FY =2 MEE(CTT r=0.541,IRT a=2.2035)%&

HQl qI8CAHAr AlF A2)9] -7, AVF A 239 o AExE2 d<3] ‘&
A Ugez A MFE=rE Fedth 2y AN WAL SEA N “HET FARRE
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WSIgY7HAT A284E A3E (2025)

we] 22 AT 2R 0RE PG W ooz SAgY A
Q) WEHS AFHL, Al o] WEHS vgste] WE Golot 4L mlwslA WA
S OFES AL oA WAL AEA W] et Jusk Heujo] Ale] A
q 5ee B4 WgoR fEgoRs, AnHoz sgate] 1AAE A SEe
sl o) 43S Bl AprE 4 ot

S, W WHEE FRHGS, q8)9) Uk Ap] WA U R SR o At
whto] gtk WEESL W W oSCEAT Ao A, A 654 271 AN
A 0§87 2 A AU AT WA G4 89 AE BN A 2
o o AEA7 71 BAR A AR A 8)E 7kt T 2] o

Sue PFPck. ol Ale] tleklx|Z A7) o] st ghonl, o] Hsksjol
& @A) AYHITDO] 23] o] Folx|7] 4oke v B3| 82 AHsbt 24T 4
91e-e Beks| HolFt Aol

147 GAI-HITL 714 239 Ael54shs 54 ues] 23 A9 B 54
AR Ao ohfel, Y ZREZY 7} dAA o]Folxt LA} ALY
F§ A Aol A S Wtk mebd B @70 dolx 9 wEE 2
GAI-HITLOl2H: A A1) /B3t @AE SA0] HolFe T2

A
11—
5L A
Elgp e =

]

lo
Lo

iy
i)

oN 1 ox rE
fol
J

Y
I

<
Y,
rhu
e
2
re

2 A7 AEE Qe Ae WAt Ao gis FEoket GAI-HITL(Generative
Al-Human-in-the-Loop) 7|%F 2 = A4 Ao] 5t =of3t =4 H§7tof
A /\19411401-7\-1 AT neA AgAe StHE 4 Qs AEHog AESHY
th. & 5399 15w 35 Sh5Ate] SES v oE VAP Z(CTT), £3%t
SOlZ(RT), MEE A8 55 FHH o FFoRH, AT Add 54 £Fof o

olk, Wk, sk 5 F8 HSA S0 tiet oid dES sttt
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ABSTRACT

Psychometric Validity Analysis of GAI-HITL-Based
Automatic Item Generation (AIG) for Reading

Comprehension Items

Goun Park”
Doctoral candidate, Korean Education. Korea National University of Education
Sookki Choi**

Professor, Korean Education. Korea National University of Education

This study empirically examined whether a GAI-HITL (Generative Al-
Human-in—the-Loop) based automatic item generation approach, through
structured collaboration between generative artificial intelligence and teacher
expertise, can ensure psychometric validity in high school Korean reading
comprehension assessment. An 8-stage GAI-HITL protocol was designed through
collaboration between ChatGPT-40 and classroom teachers, and 20 multiple—choice
items were developed based on the 2015 Revised National Curriculum reading
achievement standards. Assessment results from 53 high school seniors were
analyzed using Classical Test Theory (CTT) and Item Response Theory (IRT).
Results showed that the GAI-HITL—-generated item set achieved internal consistency
reliability (Cronbach’s « = .7897) above educational assessment standards and
demonstrated appropriate difficulty with a mean correct response rate of 66.8%.
Using CTT as the primary analytical framework with IRT as supplementary
analysis, 55% of items showed acceptable agreement with teacher—predicted
difficulty levels, and 55% of items demonstrated satisfactory discrimination based on
point—biserial correlation criteria. Notably, item quality differences were closely
related to the patterns of teacher—Al collaboration during development. Items with
high discrimination were completed through teachers’ specific feedback on attractive
distractor construction, while items with low discrimination resulted from cases

where Al self-checking and teacher intervention were insufficient. This study

* First Author, koniholic@gmail.com
** Corresponding Author, agrement@knue.ac.kr
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demonstrates that the GAI-HITL approach can produce reliable assessment tools
applicable to educational settings even at current technological levels, showing the
synergistic effects of human—Al collaboration in educational assessment for the Al

era.

Key Words: Generative Artificial Intelligence, Human-in—the—Loop, Reading Assessment, Item
Analysis, Psychometrics, Classical Test Theory, Item Response Theory
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