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TOST-P 7HE A8t Al AN E&la} Q7
eS8 558 B4
— Gemini 30 Pro2 E&5t JLPT N2 03] B8t Trle ZAog —

g
Mo
02
16,

GERVKT
[ @Al ]

B0l ALE AL E Sl Gemml 30 Pro2] ‘Deep Think(45 F2)'S Ba 5 Aofs2Alg
ULPT) N2 420] of%] B8 Ot AR/} At Ball B 71 S5 Hl HAT510] A7} St &
f10] HeloR S50 Bag Hue 4 9ls Aasos Az

7] AR ELLM) 714} 28 84 4= 2 ol Q101E thOR S:alElo] 2171 o] o]
o e 110} olo] 50| BRIl FIelA0t O A =218 THisH= Hlofiz S} Ik olof Eaol
= BKe BIAE A8 Kok, AL O} SRR AL 1 AlGHo] BIAI0) O ielg FEsh AE
ofe ‘#2218 ool YABRY'E FMokshA BTk

7127} Qo] Bt 12028 ThAIOR SRS TS S Ao TOST-P7IME S8l S54E 1Es
43k, AZHYEE 28l0) AZE R REIHEAR OR QAUIE SELS St 2 I 4 AT oA
FOUHCHREE L BE IS HA0IA Al EEO] ORE SR O3l O 2 WATOL QEK tiE 7]
SHCH= ARIOILE o= A7} SHRI0) 2B Qe FishA Algeloltsto] 71s% Qpe AR
4 QIEh= 218 OInlahe 210, WA & o7 AIS Ui A w7E ANB5He 218 Hol, mEao] 87} vy
& FEAOR WASH: WS ORI R 882 4 USS UBHCR: Fo) 1 90t Ick & 4 Tk

7IHE : AL Rk £ SEAIG), HEIEEE 554, TOST-P, YEOSHAIFILPT)

1 A&

ol

20208t} ZHto] S0jAIH Athioj 2 (Large Language Models, LLMs)9] S& €74 Q13Ks
=0] HIOfH o= WHoHHA] WS 7 20lof RJUOIAE ZEZEQ] sijeitil dete] Qo] tiFy
AIERILE MERos REOSHAIFOLPT) I 22 115 Al (High-stakes testing)2] =8} 7i&
OF= afig ool thst Z10] Q= AA 28 AlEF |, J2ial AlelEEskPsychometrics) & &E
F5 ZE 250 A Jdo] WHoE o)Esk: MHIE-Ags0leks 7EA SHAVE EXffet
1T} BTV AEE © sl 2ate AkEsl] floliMs £ 2hdRH CHetA wxh AR}
Al (Pre-testing) 1213l =8} H&ol| O|27|7FK] Bither AR} oflito] AQECE O]9t 22

A= g5chs 20 85 Q0 tiet thes ofgA thstlen, Sal FwE bt A8d
T) EQ9] Az AR TR 78 23l(Item Bank) T-=01% THAQ1 Aol Qo107 A1a3
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* O] =2 2026U%: sHORIHSH o] RIgoll 9Jsto] =l AU S: 20250201). This study
was supported by the Dongduk Women's University grant(No. 20250201)
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ik
3L 20238 ChatGPTO] S&E 7oz MAY Al 74U Aks 28t A (Automated Item
Generation, AIG) @717} &Hls] AIE]7] AJARSHHA] 019 22 ofe20] slidE 7FsAdo] HOl| Al
ARICE olE 01 0(2024)= TESOL EOolAl GPT-357} st &2ato] 917 EA B8l EAXOZ
FARRFS Hilst] AIG A& 7Fsdg SISt vt Tt JefLt A0j9] #24 S17t Efotal 28k
Wt OIELTL =& Ui2o], 50N E S45 ™0l JLPT N2 0J&9] Hrt o] £7] LLME TIth
2 A8sloll= BHS sV} QRACE AEO0l= SR Trojdo] Hall E22AKR Sleb7RHOMA
73? 9? IR 275)9) 28, Telal stAet "R ARSlE HAE o] Hidsiol sh= Zol
B AA 5, 1IR3 @_01 & EGE AUk o] 95l 71ES] g Hdse Fulo] FESiA] 2=
h_ﬂﬁ% HOE0] Q0] 24e Mot B8] Ao QEHOE MAIE AEX|9] =25
A7} Hiekslo] AR o2 HEES Kollot= A7 HIHMS] LERAL QITH
SHAIRE Al 7lge ASAHom ggstal on, 1 SoME #=(Google)Q Gemini 30 Pro
(202511.18)1F 2 Al9] SEL olst Ve UEe S5 MER 7Hsde HOFY] AIERIC
Gemini 3.0 Pro= OJF HYHC} =2 S30] &Y|F07 WAL=, E5] WAlE Deep Think' &
Ee BX8 IRE BARORE sidake ¢4l All(Chain of Thought)E 7FsaHAl SHH, AEES A&

=
T
1
j

2

OI

¢

I

A2 AEshl 8ok HIEF QIR 7IS7HR] 8lig 4= QA EQITE Sl 1007 EE 0149] &9
o B9 =0} Nk HE|RY A2] s st 2259] JLPT 71& HlolH 9t £A 71o|=elel
= AARICE EA(In-context Learning) @FO2MK, &1} EFEEE 21 £8 40| 7ksotA &
Ak

olo] & ¥5L= Gemini 30 Prog ©E510], AV} Heo] Ok EXRIRE HEoke 88 t7Ee
of 19| AOJE F20] Qb= Lo b Lt o] AREQl ofo] *E’Eﬂ s8¢ e

A, I 7Fsda EfgAe AZR o7 AZSEIAL Stk

2. O|27 uid ¥ AyAT
2.1 JLPT N2 o] H71o] E41} Hol]:

AN SEAIF(LPT) N2= “YAFECQI
QAHENE 015 AL olE & 9= se”
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A9l &4 2, Eot o] m} of9] AEjo] &
2= ARRIlofsrE Sd0] Zelth olE S0 "Esitlitle QnE Al @5, ‘22, B2
= 7 FYo] HF ol Solel A421e] 2ulE Adde J'o) met ) o9 2 SlEES
RIAOIL} Higtol] wet Helkle E7F Qs Ut AR 3id Ssol 7Id o 71E Al BEEE
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2.2 MM A19] Ag} - MM (Generation)OIA] F=E2(Reasoning) Q=

n2] gold 120 2olE tidlshs BER 71T F2ie FR

2] AKE Ha AEAG) AT %
oL} 25 @El0] AHEORKE BV QAT 1 0l S3E EAATD Transtomen ORI
BYHOR ) B BO8 UG B 1D AGCE SOG40 5, doio} 2
& T olojo] B8t Aok ofs] ‘B2 Hallucination) SAOIL} HEEo] W HaEs o

Hlmplausible Distractor)’ {£AIE SH&sHK| SZICE Oli= Shin & Lee(2023)2F 2 413 HALofA] A
St HiQL Zol, £7] Al HEE ] A TE20= s=otAt SEAe] @FE Fchs miEEel @
g =80 A7shs dlole SHAZE A7 oI
Olof] Thet thetoz EofAl= o Al SOIAT Gemini 3.0 Pro7} Bt HIAE MEg HojM
12

‘Z=2(Reasoning)’ FE9| EXG 7K1 Qrk= FHol 230} 0] AI9] Deep Think' EE= AREAQ]
AAIE 3g o UIREQ] A7) (A 112 (Chain of Thought)S AXIWA, “0] QL HY1} HEelA
og %A}O}X]D} O]]]]7]- /\}olg} E‘X]'——] QE—% OHPoP /\ l]:].”‘— /\lO] UﬂE]-O ] 01- E](ﬂ
Here a4+ et ol AV EMIAIY] 9= HESh QE0] FHo| HIX] Z= =UE A
£ AanT A5 SN, te St OER Qo] ofd Q7 [iETtel QIKA EX Z2AIAE
ToIE & AtH= A Anlsh| mhiZolctt

23 AN 584 A5 fIgt TOST-P 719

A} A-SH 28lo] Q17to] AIEsh 28 WSAHOR ] 7FsSAl #ittel| Qleiie XUst &
AR AE0] Q7Y J2fLt Shin & Lee(2023), 0(2024) S, B Aok F2 -ZAEWE At
8gaolo] = Zt o] SARCE ROIst AJo|7t §ltHp > .05)"= 254 AES AAlGHL oL, o
Z10l= “ROlgt XoI7t QItk = Z10] & “F Joo] s5cht = e FS50=E Y5she A o
2ie =giA] S QITE TekA] B ks AISF EoloflAl KﬂLﬂE] OlokZ9| §5 sse e I
ARESE= TOST(Two One-Sided Tests) ZRE 1S H7F Wgof| B4 A&t TOST-P(Paired
samples) 7IH& =L o= & AAF B9 o7t AWOﬂ AdE ‘554 H9(Equivalence
Margin, — A~+ A) Uoll Exigte SARCE AFoRAN, thett 0] Gig's Hol AZE09l

sed'e YEtlAL ot

24 A0 BAF

OJA}0] O|2A HIAS HiEORZ E M7= Gemini 3.0 ProQ ‘Deep Think' HEZS &83510] JLPT
N2 &9 o , 7&31%0] QIZH Kﬂ:—ﬂﬂ Kﬂﬂfﬂ Feht AZiEEs
(Psychometric) O 2 &%t 28 ZFAEA]

@ l:}A AH/\-I 3]
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T4 HATEHEFIE HT4H

3. ¢ U
3.1 A7 AA

B2 3= MAS Al(Gemini 3.0 Pro)7} AAsH ESHAI-Form)d} Q17F REVPT ARG 2at
(Human Form) {tO] Me|EEA 5589 AS5ol] 2ol A A8 A7 (Quasi-experimental de31gn)
£ A&t 5al Ba19] A8 dAol ol 71 FeEe T A2 TR 7] JRIKIE QIst @A}
HEFS F|4dlok= ACR, 0§ Qo BE FVIAPL T 7R gEl9] AAE BF sdck= Iﬁ*ﬂ U
A (Within-subject design)/& AE45tal, AB-BA &g AA (Counterbalanced design)/E =Yoo

AlY] ExFE FAsRIE T HHo] T i) AARE AGos sl A9 A AAR] Ag0] £3
Al ks HR1= ‘Al §3HOrder Effect)'@t ‘Ol” S3HCarry-over effect) 7} WA EIZTEE A
affet fIglo] 7] miZoltt 1 Zi} Eilolas WA wlgiAt 12088 FARIZ HH A9 BE L,
A A SAE wRleke A Sofl WA 3st AAPE 25 Al Nl Sks §3k(Practice
Effect)’Q} ‘TE2 SINFatigue Effect)”} REF 7Hof] AT =S AARACE

Eoh AAF 2E0] ZEset tlolH 19l detde SfHo| Pl Be HAks AFH 718 HA
(Computer Based Testing, CBT) BA|OF =aiF=t|, AAt 49| e o] Qo A& &F
Q1 ioJLPT(onlinejlpt.com)’] B7} HES AFEOE lolAA ACkIo] ARESIILE T, 89| Al

Al A9 ARHAISH & e Al el AL AAof wiet A6 ALEONE FHQIoH, wEiAt
=2 oig SSE0] FEa10] el Zxjol met £8o] SEeeS SARICE 1 FAEQl A &Rt
= Offel EDat 4tk

ED dad Ao me dud Ad Za

At (Group) | 91 (V) 1&}F ZAAF Session 1) SA (Interval) 2x}F AL (Session 2)
et A 60 Form A (Human-made) 155 Form B (Al-generated)
e B 60 Form B (Al-generated) 158 Form A (Human-made)

) YA - 2025 19 ~ 20251 109 / A4 & & 220(onlinejlpt.com) CBT

3.2 A+ oAt
2 o0] el EE SHG] Qloll ¢ it mlsiR) Aty B8 A5S st ARV sjdE

Eoto] okl 2ol MEHATH),

321 oA} et

QHAA] AIFSH HIQH Zo] HAF Aol AE|EE =017] o B2 7Y gHe} sk Gt EA)
£ F|H 71E0R ARITE FARCEE 57/ U 49A thskk 1 AEthsk Afgk £¢1 200h S0l
L o] AZat A1 Kol ARl0] JLPT N3 B2 N4 A2 484 S N2 SA] ojdA} 1208
A, o 718 Bsh 8ol tist 1Est olsssto] Be) Hh2of nx|= gske vixisky] Yal, &

a

iy

1) 2 97 o]lPT ZAUZS E5f SA

NES HOIEIS +ON, o] IOl TAER FI0] g 2| Ho]
B 88 598 ASshl Agi 42 >

e AEE wHoA Bt 5 /IUEE Hafe &3t

O
&9—



@EFPK/ TOST-P 7IHE A8 Al &g &1t Okt Al B89 He15ds 558 B4 15

<L 2 ojujoll ZA] JLPT N2 Alglo] €4
B HASHALE AR RA0] OR ¢4t 2} bt

-

322 R} W

=30JME A8E 280 U BETE A% 94, &

Wae o2H MFNS A5 Qo] AR U} 28I AR0JO) Qlof AAAHES of

vl AR} 28, Te)T S0l SiRle] AEAl OF WES WO 4 gl $01 24} 18R 7

S5k mE e Bl 29 5 oo Suie MR/l RSl Al 4 B89l Qoj SR
O

33 A+t =7 - Al AE 74

F20AE JLPT N2 AOIRIA(ZAR-01]) FHO] F7F Q4aet Holk 7IlEe Tes F /9 33
AARIE AARICE 2 HEE & 22ge2 7850 o AR W& thaalt At Falz A

N22| BAL-0f5] MM 3228, oF 3780] WO FE0] U

1 H& AAK AE
a. Form A (Human-made) - 7|&ZA}

: Form A= HIl 71%0] B= AAKIR, JLPT FEAbt 2st 4] 2A 2 341 EA| Zgks bt
doto] ExtE gt BAIRoIA EHsto] ek 280 Wolk, {8 B, TVt Q4 AA| Al
o] 7to|=elolit Fohist SLSkAl 24610, ARl Algite] MEfstE EfETEE SHEGkIAL JTh

b. Form B (Al-generated) - H/WZAA}

: Form BO] B8 729] Gemini 30 ProE &85t0] HEIITE I8t AIE EE3Ch siefete &

Q|2 BSe MAst Zlo] ofljzh Form A9 SYSH B7 4 AHgat Uoles S8 = Aes

i
AAE ZFRE dXHolde Soll 2ee B8R O)F Sl Form A9 Form B7}F AlEISEAQ
2 ST 8d dApt s PRt

34 Al &g MY Hx} - 2 43} 0olKE YIE=S
JolAf= Q] (DbollA] Agst Hiet }O] A Ady AloA dute Mde RAleHE 7189 A
Pz qu](Zero shot Prompting) BHAlE XI5t QF AE71e] QXA A e st T
9 P 8 AIZZ2(Multi-stage Reasoning & Self-Correction Workflow)' & AASH
YI=ZZRE= O TR HE4AL 2 BYF 24 Q) (Context Injection)’, @ =&
I A7 (Reasoning), @ A} AS L Z&ESKSelf-Correction)' Q] 3THAIZ A0
Al AR 8 Axk= TRyt 2 #1228 A4 Al Gemini 3.0 Pro API9] 510

I
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o HU
g‘-s>‘>~
l

0y

of
N 3:01‘
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jivi)
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rﬂ

2) 2319 TolH BA2 59t SEAKN=12007F ¢kt Ed| B8 Al Ed] B8E &
AS AL wetd i SKEAE 7K SRt K9l eEolLt Ll whEE
Yol AEshke =7t €t &, Al 28oA @EE0] O =/ UEKITH, o=
O] OfEl, AZE 11 uid WG AE QER)E Holgshe VIsE QEEu
FulotA A1 miEolCt

+ Floks e B2
A (AI vs Human)ol] &
SIEALS] i HOl miE
nctional Distractor)'S T



76 HAGEREIE HTAH

eEe F20 Foldit =ti& &ade Stiskcl] Qe Temperature = 1.0 ClEgho= A4
SlF O, Deep Think' HEQ] Alal ZOJE FASK= thinking level I}2H|E= “High’®2 117610
ZHGE 04 Alal(Chain of Though)E {EZICE TEIZE FXE= ‘System Instruction@24L 2
M), ‘User Prompt(E8 A4 RA)'E HESKI0] Ysiirt

341 19 - ZAE7L HE2au 2 g7 &4 =Y

1A= 4 B89 24 dide HHEs| Qe HHo &F BxE 54 THQIoR F|&s)
ZICk O] <lall 4 AlolA 208 A=) JLPT EA I olghs HEAUE Fojsto], LLMO] 717
LIS XA & JLPT N2, 9o} 1, ‘YEo] 1€ ¥Yoz il & =L

TJe)al B8 U0 Bl E o] f1sl AloAl JLPT N2 %9 & ] 6,00071E ATEa}
0] AV 8l5(In-Context Learning) AIZACE 6,000719] 03] B2 YER 1515|(JEES)9] 'Y
HosEAE EAVIEG 28),8 AR A8, B e o] 552
AEslod, AZF N1 $529] Ualish 018]Lt N3 OJsle] 7% OofRE FARI=
N2 g7t 5o Hgohs off] HolEE FAIBHES SAIRCE

0]
O—UI

1> o*
o i
do0 Ho
ol

o
114
tols

A

MO R
0ok Ho
0=
0x
I
o,
X
i
b

0x
0%
ol
rr
Y
(o

jas
A
_OL
=1

(B2) ZBZE 1 - HEal | 37t &4 43

# Role Definition (g} Fod)
Gl 208 A9 [JLPT LEOISHAIE EA ASE]0RE [YE0I8) HAH O E419] Exe =0
SISALE tHAIORE JLPT N2 479 718 Bl : =11 A1FE 4= Q= 019] E8e Afet= Aot
# Constraints & Standards (RIoF & Z=H)
1. Target Audience: JLPT N2 $4& HIZ oh= =201 A9 sk5KL
2. Difficulty Guidelines :
o EHI ofFl= TLPT EX 7129 N2 HEe o .
o NI 29 Ualist o3I}, N3 =29 UF 412 o= wiAg 2.
3. Distractor Logic (@& A 7)) :
o QHEe HXOIF MESIK W A
o SkEAP} L] 412 S28 RANT, FEE |AMEIA 2, OlE fAMSGLIO) 'S 71
Hoz dAE A,
o SF20] E20] FO|(L1 TransfenZ QI8 @ ST 1#e A,
# Input Data (GIOJE] 85)
29l [N2 "4 oF] T]AE]E olss HolEIZ Zalske). ¢ozo|] Bet A8e o] Z]AE He] Yol
O|FO{RIOF SiTh
(N2 g %] 2AE6,000)]
AH[IRZAHCIOIAE ol
1IEREAY 28 ANTEIEESE THE O] oitlet =ald/+52d Mg &8t
WETFIEAL T HSANERTE] SO QITITAE AEshs Has AL WAL
3 NEAY T 2BANEFA PEREH'Y] HojolZ, Teia/Ex EAlo BIE.
AREEIEAY T HSAHHIZARI O =R Sallo] E4=A9Ql Bk 03],
SIEHRIEA T BANEE] ‘FEEQ) 9 BE O1FE ZAIHIRLA B o8],

...... Qg‘k

3) "MiZe [IROISEARI7I0IEE HQUCHL T HAGERE Rk VAN 7 7 BEZER), (2009, 1p)o] THEH
BUTRROZRAHTFAF7Z2LL -~V T, '©F 20 71 JLPTO] 253 N2 282 Ssital otEstal It
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Ol0jA] 2EbAOIA = AITkY 28to siAlol ‘miefAol Q'S FulskA a7 flal, & A9
=28 ZAE WA $Hokl 28e MEeIEE Jth I A Ale JF of2|9t FEE RAREY
712, Levenshtein Distance), QUIA RAMS, S48 FAMI0] =2 OFE Adek= F2 18 AAl
Al €Lt ol B0, ‘HLEHIED ] Rol0iE 2= TEolA FEZt KA ‘BEEHIE) oL SR &
Ei= FRHEs QFHCE HiXlole =t BAFORE MEsHA Lt oMY @F A9 =2
£ AMRlof BAlste Fak= AVE AR Woks ‘EAfekAl 2 ©o] Ad(Hallucination) 2578 A6}
1, B0l Uig ElEE EHGK= o 7|ofsiAl "ok

(#3) ZTFIE 2 - F2 7 ¢ 44

# Task
EF OfF] [{Target Word}#]oll Tt JLPT N2 HOIKIANEA}-012]) A4ERI(GClN] wA) $89 28 1
7h 8J5tet
# Instructions for Deep Think’
teg] At Z95IK] 231, THS [Thinking Process] & WA A3l 2E Bale 95kt
## 1. Analysis (24)
o EM O3] [{Target Word}]Q] QnjQ} N2 £FEOIAQ] £EQEE BXAGH)
o O] Toje} BWA 718 HEsA WAl 7hset RQ(EHE AEskL
## 2. Context Generation (B9 A4A)
o EM 0137} 71 RIAAEA AREE= gE0] olEs 2okl
o TAE 40~60AF UQIZ B}l N2 4% -Er = ARkt
## 3. Distractor Design (@F AA)
Q AEiX] FHE Tha w=elof wt Fush AAish, 24 @E9 EA I=E Assie

o Distractor 1(SEIE/AIZA &) AR0ILt EF Tofol SHAl R0 HIZ=50] AlZE 22k [dlsh
= o,

e Distractor 209015 $F8):9J0] W= HISSOIAIE, iE B9olils ARRE 4 gle ol

e Distractor 3(&2A/8M=0] 7Md):8H20] HISsBIAL g9l SEAPT @961 12 tol.

## 4. Final Output Format (28] W)

(JSON Aoz Z=lolh)

{ "target_word": "
"question_ sentence" T C) L
"correct_answer": ",
"distractors”: ['@E1", "@E2", "QH3T,
"explanation”: "SY B Q| thSt 7kt s

343 A - At A5 9 FHg}
3HAE= JLPT =A1 9193]9] i’ﬁ HE HEE BABIO, AV AJASH R0te AAE AfF7Iskl 4
Hohk= ©AOITE o] 1+E QRRE F4glell AIFEE Als] Qs g4Itk
HEe HEN HEXF] #HoA Bee BASH, B4 AY 7Fsd, Wolro] HAY, QF9] 1y
g5, o|29] AIAHE 5 TSI WoF "QH0] AURAl 19 Hdgo] 25Ot "HYit @

rlo
Hn
e
2 19
N
X
i)

4 'ZEEE 2 Python ATE SN MHBHIR SR RO W40l (Target Word)S HHAZIY ¥ A}
88 + ATE A5 ALk 3, {Target_Word)' K20 P Hoig Hof BAIE BT 4 ok
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oy

o] AL Hedl ""'} &2 290 Had 29, B8 78 AM(Reasoning) & AAIGHL ZHAE
5 Ede T UEsHes AR

m

(#F4) ZBZE 3 - AP AS H £

0z

# Review Task
U Aot Zae BEEQl 55 SX 99 FEojk dEskL AR WEolA Th39 AISAEE
71E0E Fdstal, A7 ArHA 4=datet.
# Quality Checklist
1 85 FE 75 o Fol By SigE 4 Gl E UIE Fgol Yerk Bl ok o
5| E8 Tol2 wAHE A
HolE A84: B2 mlolsie Tt LR RALL 2h0] ALURA BRI gerk
3. QH9 miE:: @0l URE T 2719t o] GHtel: APt ) Age f5oP| 718 At |
A 0}0157}9
4. A A8E GE0] ofizo] ool H7o] 100% AAAHR7F
# Action
- 99 71EE BT SR "PASS'eE A FE BEe EHE ol
- SILIEIE mIEst Mol TR "REVISION'O2tal B716k1, &E AF(Reasoning) @t €7 W9 25
e Tl AAlskL

o

=

i

N

35 Al F8t A4 Ay} ofA]

& ol 24 S0 458 O W R0 8 W) E FY - @ ol Be
gt B3 A — @ T A5 2 HE6F0) 92828 A4 AN 4 280l 7R A

d e FMAISIIA} SiTt,

24 2 TA 88 £ S N2 % ShgAlS] ‘fojo] HE st B Fd. 1ot 5
S SdoP] ol AE ‘Relol(RE 5 oI, =i 0f9](Target Word)e HitIHIED jOICE &
9] Ad g 2E AEEL theat At

351 [HA 1-2] =tIA 200 7l & B8 A (Reasoning)

(B5y M4 T (Generation Phase with Deep Think) Z2IZEQ} AIO] Alal 1}E

System (ZEZE QJH):
ERL O] “Hepi@iEh o thal N2 20 {9]0] wx] BAIE Adskel Qe FEE FAMEEIA 21t
InE 2s(R9o)e FdE ¢ A= oFE Aok, Buo] mE HYA ROIE arEslo] Ak

Gemini 3.0 Pro (Thinking Process Output)®:

EPl 24 (Analysis)
* Oi‘r] fH:I ] )
o 9O AFEY 2 2%% wrsio] XA 2AA0l BojAs B AR AY.
o N2 iy 7 550

- vs HIEGED: £ LPE—% =E8oE HWilsh (BHA/SKEA).

- vs HGEE: Q%O]L} AR Ao} LA .43 FER/ZEA).
- vs HEGEH): AA AREQ H.
(2) Ea A (Context Generation)




@EFPK/ TOST-P 7IHE A8 Al &g £t Okt &4l B89 He15ds 558 4 19

o FOF FE: HITBINOBURAHHIL, (Ie FRO Fdlg vjegirt)
TAE: O] BWolAl= ‘BEFHIE) = FH0] € 7FEsd0] o] HEHo] U,
o W AHEE: HIEEGEE) O] ofd HILHED) o 77k HYATE EEE, BEE0l HQI(FRsh B
A Bg Bdo] Frisior g
o S BEh HoEEI/RE S BN OELOERIER O, (9] FAQsh dole FZ2HEH
SH HEe Edth)
(3) % AA (Distractor Logic)
o FY R000f: D). FRQSH gioto] Tist HESolEE 71 FATH fo01¢.
. Q‘é‘ 1 (Fe/AY SH): Ptar® ]%4) SHAF ‘HLED7E S Al 258 fElell, #LWE
)Olgke rAjofQt ‘FAlQIs Hotolek= Euat ‘?JX—*‘?_‘ HEe 24Es
. 9%? 2 (Bt g8): FREIgE. At “HEh'el Held |fAbde o18. WY 9Nt SofAl 2.
o QW 3 (QH|/QIX] %W)- HWF T, QIXE ek F'-ﬂzf—h ZOLL YRUBEIEE HiTh 9L 5
S| 2.

35.2 [THA 3] A7t A5 9 283} (Self-Correction)
(B6y APt A5 9 & ©A(Self-Correction Phase)Q] Al Ab1l 1+A

Critic Agent (Review Output):
[Check 1: ATENXIO] HENA & (Visual Balance)]
o ARz 2RI 2EE R90] 5 waAIER) OV BHoELER) &2 dule SotLt, dEQ
FEHEEND T 258 SIRI010]21 LIHAIZE RO CRY A B E%}Cﬂ =] 2 £ A5
o FAEHN @F AR SHE BT 283 K2 SY5to], A7) (Guessing) 7Fsde ARttakal
o9l RAIE Fkeles 4788k
[Check 2: B AY 78 AF]
AE:QHOR RAIE ‘H#HtZFE") 0] 2HA 518 oRI7t /A=71
o TEREE W9 TS (FRYS 1ol Ly (EE) Olgks 42410 (Collocation) 7t ZESH
TR A8 E, SEE TR Tl HEFHIE) S dHol 2+ gl 28 ddo] SAgls.

353 FE AEE (Final Output)

(BT AVt ddst B 21t oAl (99 5, |90 B8
2 & OB/ SIE, DD R HEHIZIR U,
1. #EEE =)

2 It
4. Pl (@)
PRI FARGE ORIE A ROIOIE HE, IDHO] FEA Rt HOHE AsIof
Edl Ok | SEAQ BEFEE) Y e 5 QLA EYIEh SOt BHH) 9 @) S
SHRJO] 7o) Al ‘;-‘Eﬂ—% E=Sksig
PEHIE AR #1158 Ol 200U, o] EHoiMe s AEche R onz
abi\mg
L #t7F: ols AFOIL Alzs =eiRes ke (SEX)
3. P ARECl Het
4. ¥ Akes e
wetd EHe 7T 77k ROl0ks 2. JEEEHI ol

sf 4

(9]
<

E0A AAIE GeminiQ Akl TFE(Thinking Process) B 1% IEIE0| OJd] YAFOR QAT
2, 97RO 7kE2 TEEe =017] I8t Ao SPEEIQITE

2=

=

]



80 HAGEMEMIE HT4H

Q19] AREofA FEE T AlZF tiea] HIE 9 AMEE {O01E Uste 2ol TIXIA] 211, T4
st dotolgks FAIFQl Bulg AAg AFso] Rolof 7o) mAlsh HYA Xo|(HIE vs HIB)E
=0 Wioh= Foltk &Eok AP A5 BAl0IA dEut @F0] e 7d(EF 234 siRo)e B
Fo= A Sdll skERt 018 XA0] ofd @Eo= AHS mﬁ]L 2 YXlsh=s & wsld B8
SX Aeks HOFQILE Ol & AollA] AAlst ‘T2 43t oOIKE AIZ=7t AA| 8 i
SIFOIA] Q= MR LR (KEk%N, Tacit Knowledge)2 S OR Folstl USS AAKGIE
36 HIO/E &A1 &

2 A700e R 440 B SPSS 2005 &8510] 88 SA AUIE =, FAEe 24 ZAt
oF &He thealt 4tk
A, QR AAL Eek(Form A) AL 8 Ze(Form B9 F 23X Sdg mefshy] flol HHE

Al A
(M) BEERNSD)E AEQIC] TSt S&%% 4 28 (Parametric Test)Q] 712 7PHS ££3]
ol s

¢

A =151 Qlal A= (Skewness) (Kurtosis) & ~FE510] BO[EQ] Eitd HEE TAZiCh
M, F27t aid 59101 YIS Al {£89] W8 Efd et HojE RjoiAntzol thet BE Aupt g7t
Ab Ztoll Aoput 0‘7‘:]8]3=X] gl0I5}7] Qlall Fleiss' Kappa A& AFE60] 71} 7 AR 8 BAIRICE
Okt QIRF Zei1t Al 280l Fojel ™iErt B 7ol Kenist xlol7t Exlloh=A] &i0lsh| ?lsl the
T -8 (Paired t-test)S AAIFLCE
A, = AARIS AeIEEE §dg vlael] flal a-EAIE(Classical Test Theory, CTT)O|

Y

(2) DAHAIOIZ (Classical Test Theory, CTT)O Y2Ist F&t A
a. =g WOk (ltem Difficulty, p): §HES &oll £&Q W07t N2 50| A&o] F2xoh=A|
QIZACE,
b. 28 H =

H(tem Discrimination, 7,,): &8 &5et FF 719 Fold A5 (Point - Biserial

=
Correlation) 2 AHE310, AlolATH a%_ SRS Wl See H]ﬂ?};ﬂ[}

g ]
=
d. Q‘é‘?i] Elesy —‘L—Z\i(Dlstractor Analysis) 7} QEX|9] AE} H|ES —E—&‘o}oi, AI7} ’gﬁ]@ QHo]
SAIA THEEQl QHOR JVS3I=A] ASIHCE

o

U, & AAF 7o) AEA 5848 ASsl] flell TOST-P 7#g A8tk 7I1ES Alo] A
(NuH Hypothesis Significance Testing)0] ZX= “Zl0I7} QIS0] 2 ST ORI El= =2|& S

ZEFL7] Y5, TOST-P(Two One-Sided Tests for Paired samples) FAIS AAIRIOMH, E310]A]
6‘@9—] oF 5%0ll sidoh= +1.58E 554 SHA(Equivalence Margin, A)Z AFACIO. O] &3

==

Fl[‘ ﬂIlﬂl

6) 1L58l0leke 7IE Theth dElA eAIE ofzl, B AAF Bl *éi‘*&* E’S 8 usr dAg sl
AREE FlA Y §3 371(SESOD'Oltt. FAIFOR, Form A9 HEHAKG.12)9t A1F%=(80)E HIFORE At

1L

28 290 EEORHSEME O 198801k Harvill: 1991). Wb Haiol gég L589] 0_}7415 o] =8
QA HO|(198F) EL} FA A-E Hog O]L = A O] RAA Rfol7h A0 olgt £ QAR A
The Z1g B4EoR 9Es] QIgoltt 6l olF #&Esle git 72 8k 2% Cohen's d = 0.29



Al A 2t QI AIE 28 710 g RJo7} ARRo] AEE 518 Hel(— A~+ A) Woll SAF
FOHI(p < .05) EMErE Y50t0], thest RAE HolMd MelE8E ss5d'e 3L
KA, 28 5de 2ot Jdai F8a17] Qo 28 BES Ol2(RD e FE3rt & A0 z&2
7NN = 120)7} LHEEQ] RT BA0] Qs FREC 2= AS 185k, Ba =80 okgaS
shdst 5 Q= HIOJRIQF 254 ZRAE] B3 (Bayesian 2-Parameter Logistic Model; 2PL)E AFE3]
Tt FAECR, 28 HAEL (o)t HOlk(b) TeH FHol= nEdz Jol 2HZFEEZMCMO) ¢
I’_E]’—S*% 5.%3 9&9134, HEA APE B3 (Informative Priors)E AE610] ATEIA 2AgH 4= 9=

4, A5+ At

71 3ol 9jgt g BT H7H4), 71E A 2 ARE 2A44.2),
S5 A34.3), 1211l w8 HS O|2(RD)0) 7|xsh w8 Aot £4(4.4) T12]al ooz
ALAHEOR 7|ETH)

& ol Hold g B 24 dalol mit =EE A AU MAIGHIAL STt 24 eAle A
TOST-PE 0150 HI1EgA
S

(%}

41 [=7t wiEol] ot e Etgk E7t
1 AIGo] 9], HAE & 74K BAKI(Form A, Form B)7F JLPT N2 B7} B30 REsh=A 45
a1 flsl AE7t id Qs tigez e B8R F71E HARIL B7ks TR 58 ARE ARS

slo] @ Aofd AIAEE, @ Yol FAY, @ QEA EE, @ EX 7I1E Bx9 41 519 ¥
oJof] sl ojFojFlon, A&7 7F BHEI O]T\]EE BOI517] €150 Fleiss' Kappa AlTE AEst 2t
828 LIERE BIIAL 7 =2 ARt SREAISS SIS

A thSHE t-H8(Paired t-test)S Sof 9_13 A& 28k (Form A)YF Al A4 E8H(Form B) 71
7t A AOIE BAs Ak T (38t Atk

(B8 A7t i, B8 22 Ut 23 68 AL, N=bH)
g7t 8% Form (Human) M(SD) Form B(Gemini) A/(,SD) t-value | p-value
HoJs RpAE= 496 (0.08) 492 (0.12) 0.78 441
ol FEy 480 (0.35) 4.85 (0.29) -042 675
QEA ™= 472 (045) 488 (0.22) -2.10 043
EXl 7IE Rl 4.95 (0.10) 4.95 (0.10) 0.00 1.000

ol sigsh, Ol= Mara&Cribbie(2012) 2 Lakens 2](2018)0] nlS-4Alg] ¢IL0A] H]O}O} Al 5= Q=
Rol'9] 71%(d = 0.3)0] BESIE Lol o] £ 1589] sHl= EAE WS Hol A 18 2 837} oF
o] WAL SESH EIHEE AUt &2 oI50j4 /\}%E] 74*} Lo T ey ”*FL Hige oF 13
(N2 Zx}-ofB)oltt. &, 1589 xfol= 0}’7}7} oot e o Y ‘]741—} St 39 %j‘é}ﬁ—ﬂoﬂi 0Jx]
Al Bsl= mie njjgt xjolth ol & AIFA(Form) 7] WolTL YeA Hxpy) skl FE HFe 5
2 ERL =l AAE dsks Uﬁm LSS 9ujohH, 9] g /\} ol e AAde Jae
HEA ol YRR = AAbt —’%—*._E AZEQl TRl 7hsde gHFIsS SIEEsL
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Il Form A (Human)

524 ZZ1 Form B (Gemini 3.0)

5.01

»
©

A (Mean Score)
>
o

>
IS

4.2

4.0 -

A0oIH xtHARI T col= HEY QEX| THHE

gD A&7t ue g7t 9948 E¢ vl

O

547 23, 0jE KA, ‘ol AR, B 71E RITO) ) SR F AL 7 E
AR o= golnjs Aol7h WARK] UTHp > .05). S| 71E AL Al A7shin & Lee:2023)0]
A ZQ BAR AEEE SARAEES W1} B2t BATH sto], Gemini 30 Prot 438
28] Qloj ARABB(M = 4.92)0] ORF MV THES BE(M = 4.96)3 HEE 4E0R

rYe e FEg gksit) o) QIHEIAE HY(In-context Learning) 1t HEALF 3] Fgo] g&
5SRO 1ty E4g SIHNOR UERES Qnlsit)
T2 @Al thiEE g=olkes AVF A8s 28] Bt Fa7t 4887, QR AIEH E&0] 4.72

Hoz AVt B4sh 80| @5l SARSE FonletAl =4 UEKICHt =—2.10, p < .05)
H0lA Rlot ‘R 2o} OIRE YIEERCAE) 'Y s A5k 4= sikE —’F UZICE
Rzt H3o] A5 QERFG) Zilof w2, H/IREE VIEY Al £82 JEHe st

QO] L‘l—r dEolo] dHe FFal/] 7l A7 BROLL O Form BY| £a&2 skaAt ¥
7] #le e5(EDN 256GIRD 25, ArsAle BFsAle] 28 S8 e JustA 2360 @F
OF MAlskal ACF L HIISYCE

&, Al(Gemini 3.0 Pro®] ‘Deep Think' HE)7} Besh 012]9] On)F] SAVEE Hol, skgARe] QIR
F @F HEHe AlEdolds0] 7188 @Es A W & JASS nleks ACRE Ol A} B
ot 28 ‘MERFE Hol, 1ssHE g 71K “AARNEA 75 = e 7hsde HolFes EQ3%!
REet & 4= Ak

Ul

=

2 71 A % Ak 24

= HojMs R AE Ee(Form A Al 88 F&(Form B)o]| Theh uA} 12089 SH HlOJH
JHIOR Vg SAE B 2e U dade BARen, 1 Ziks okl <899 Zrh

=
=



&FEVK/ TOST-P 7|He ZFgsh Al 84 28} oIt &4 B89 ABlEad 564 84 83
&P Ve A B AEE (v=160, 3F 328)
EAZ (Statistic) Form A (Human) Form B (Gemini 3.0)
Bt (Mean) 23.85 24.12
FEWR} (SD) 5.12 498
AF% (Cronbach's «) 0.85 0.87
ATAS (Pearson's 1) 0.89+= (p €001)

I **p < .001

B4 Al = AAF 9] e B0t AlE|eE R RARSE FAE HAUET, AW, A4 BE9 f
AEE E 4 QUi Q7 AEIP} EAISH Form AQ) Bt A4 23858(5D = 5.12), A} AAISH
Form B it Tl 24.12 4(50 4.98)9F LENITE & Fe 7H B Rjol= 02780 21t
H, BFHA} £t A9 thSsh 58 HAth o= AVF A4S 28 AEY} Qito] EXst B8 Al
EQt 558 9] HO|Le} HEH FAE 7R Qths Z1g ouisith. 53] Form Bl ZFHA}
Form A9} A= @—8— Al £80] E4 Ho|ol HETA] L1, &-5-o19ld shsAe] s8e 1l
2A 588 + e v‘i“ Mol ASS SISt

=NE =2 WA ]EOIE} A E30] AlZEE LJERNE Cronbach's aAl5= Form A7} .85,
Form B7} 87%, O]E EAROR $8UE VIE 108 I Aslshe ¢Rloll, & HA B BSE
O] ahLie] +4 Jge datd A 6kl ge UEMTE Sa] 52 A2 Form BADS] 41|

=7} Form A(Human) BT} AZ =7 LERITR= &0ld), o= 9] 4189 AE7F TrolA] B01E
Hiet Zo), £89] Xsde AAsh! FEit @E9 =t|& ZAE Hee| J4317] uiizol Sk5At9)
S Yol =oldl Zofetal & 4 QUCk
A, AAF 710 ZEst AHIAE & & e, T AAF "4 79 Pearson AEASE
r=.89(p < .001)E P =2 F& AIAE HRACE Malau-Aduli S(2012)9] H+10] WE=H, H
Z OE F A A7 =tk A2 F At st 8 8F=E 46l Age 95
g

S Zefe AIEOIC) 5, Form A0 THE WE SHEPL Fom DA TSEE WS 250
Dl BCHe AS OIS, o) Form B/} Form AS THHIE 4 Qi TASSH Ba AAlA 28
HEE 288 AEEt

r=0.89""
RZ=0.79

30

Form B Score (Al-generated)
N
3

20

15 20 25 30 35
Form A Score (Human-made)

(I=12) Form A9} Form B &4 7F AL



84 HAGEEMIE HT4AHH

4.3 TOST-PE O|g3t Alt|&5E4 554 4

v

Ol

e A B4 4280l Bt = g9l
HoZ “‘Ao|7} ExfeiA] Z'S AAE B = AApE A OE 5588 HEoKe E=
H O30 AE= Schuirmann(1987)0] AQSHT Mara&Cribbie(2012)7F HRAZ] DI2EE =5

(Paired-samples Equivalence Test) ZX}Q1 TOST-PE B30, Gemini 3.0 Pro7} AAgH &
EER 5542 AUsHA 4SS

rr
ofm

oo 2 X

T AR 29 et Fa &ol7t mufeh027iE)E Eelgion, of
'S A

A}

. O]

A
=

O_>L

®)

]

oot

431 54 SH|(Equivalence Margin)®] A8 W 7

s HEY e 518 7hsth @AF HRIQl 554 SHAI(A)9] Adol| =, Eiloils 53
(3279 ok 5%0] slidot= +1.58e 554 SR AL Ol 1S F7t FoA 8 7hset
QA HIRIE HeR o2 A8t A0R, T AAF A9 Bt MOl up = tyumaen — a7t O HE
Woll Exg 249, = AR WSHOE 4% A 7Fsoitial TEsith AFE QIst A8 7Hde
ofzf (3)x+ Atk

(3) 554 SHAI(Equivalence Margin)@ EAA 714
a TE7W (Hy):lppl = 1.5 (F AAe] B4 Rols 159 olaoln, S55HA1 &th)
b 7MW (H)): — 1.5 < pp < 1.5 (F HAR] B Aole -1.581 158 AlojojH, A&
E SSofth)

432 7-17C:4> l’]— o OH/d

TOST Axlo] wet & 719 ©= t-AB(Two One-Sided Tests)S SAlo] Falist dik= ]S99
(F10)at &tk

T+ B A 23 g o 3
Gt A0l (Mp,pp) pruman = AT -0.27 -
BEQA (SE) Standard Error 0.32 -
48 1 G 8%8) t; (Lower bound) 3.82(p < .001) 712} (Rpol= -15HC} Irh
8 2 o g48) t 7(Upper bound) -541(p < .001) | 71Z (Rol= 15T AT
90% ATt 90% CI of Diff [-0.65, 0.11] == 8

24 dil = AAF Fe0] B Aol -0271780% UEITE s58e Y5k fIgt T 7K Al
B A48 Z2uE AHEE th3at 2ok

A, "t XoJ7} Stebd(— A =— 1.5)H0} 2A] Adot= otst AF(¢t,)0lA] SAFOE [
St At EEFIQICHE(59) = 3.82,p < .001). M, Bt ROt AotHd(+ A = 1.5)EC Z2A]
AEeke At A8(t,) YAl FInIet Aoz LERITHE(59) =—5.41,p < .001).

metA] 9 F dik=s AR (H)E 7126170 S50, Ol Al gt Ealit Q17 FE71}

o



@EFVK/ TOST-P 7IHE A& Al e 2eit okt EAl 289 Hel5gs 588 B4 85
SRS B8 el B Aot Aol dEtt 554 #Rl(+1.5) Wlol QA CE Exfistil Arh=
7

2 omjgit), 0|2 He Wels| HOFE XuE 90% AEToR, B &0]9] 90% AlgT1re
—0.65,0.11] 2 AEEE=E o] 77t AAYF 554 SHAQ [—1.5,1.5] Woll &38| E8E o] 9l

]2
52 @ & ArHaEs FR).

Mean Diff = -0.27

—— I8 90% Cl of Mean Diff

—== Equivalence Margin (A = = 1.5) "

1
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Mean Difference (Form A - Form B)

(J¥3) TOST-P =54 A A1}

WetA] TOST-P 8B4 Z3H= Gemini 30 Pro 7|8 Al 4 80| QIZt MEVIO] Eeat HIuHE
test ‘fAMS'g Hol Mel5EE s8d'e okl ke As SANCE 46t Y5sith
g3l Of= AF dAst Bake AAl aRE AJRO] ofH] Eolut 571 AR €88 & U= Al
S5 A7}

S
=~
M
0ok
[z
olo
ies
ril
g

=

Mo
odt
AT

T

(F1) &8 22te(p) B HEE(d) Hul

# 8 Form A(Human) p | Form B(AD p | Form A(Human) d | Form B(AD d
TAIL @A 9171) 0.78 0.76 042 045
A3 (018A) 0.65 0.68 0.38 041
A6 (E7) 0.58 0.60 045 048
A B 0.72 0.73 041 044

1) pAEEO0~1), d7HoIH H¥AG(Point-Biserial Correlation)

°
S

B Form A (Human)
[Z3 FormB (A))

° ° ° °
2 & 2 &

sz (1tem Discrimination, )

o

°
°




86 HAGEMEIL FHT4%8
A Aal F AR ] AelEEE Sde SARCE mhe FARHHAL, HEe SHOM Al &
RIA

A, Tt Hol=o] FA-olt), FA|l Bt HolkEs Form A7F 0.72, Form B7F 0.739% AREEI
C}. Lord(1952)0f W2H, 5R] ATk E8loA] OJAFEQ] HOlT Rl4== 050014 0.75 APO|Z HEECE
T AN EF o] #F He] Wol IRIe , N2 =29 Sl5AE Erkshloll UR HRE ofEA
T e FH9 UL Ol= 348olA] AESH TETF HEAL
At VIE 01F] sky Aol Al9] Ho] of | JEke MRS LIERITE

=R, 2 HEE0] oIt & Aok P A= 7o HEE(d)OIA] LEERS
C}. Ayanwale S(2022)3+ Precht S(2003)2] 71 Rl=7F 040 O AL T <
of Befog HREr}l B4 A1) Form BADQ 0442, Form A(Human)Q| 041HC}H
= =7 LIENITE ol SAROE AL & SlSAI9} 519 SREAIE RSk
o] QIZF AEF BeHLE O Hold 4= Q , 50l ‘BAl6 FEolk9 AxH0.48
vs. 045)7} FEHAILE 89 Al Tojo 2} B HYAE FEle] mefsior
Z 5 Qe 1dE Yot BmEV g
AHE =R 082 FEolo] @Kol HE . Ol

El
30
=)

|

o

|

nw
o3
H1
i
:lﬁo
ol
=1
39
U\O
(0]
tols
;
flok
3

I
C
J
0
o
ro

|

}
5

HT g
o
0z olr 4>

It

o}
I
=5

i

ﬁ[‘
=)

b
B
Z |
H-[F

ook
% A
—
0x T
- fl
4

=

rr

0z
0%
oL
Ml o

or b
;O
o
o
10,
=}
ol
rr
Y
i

=

A

@)
i)
1
=
Mz
=
o

o
fr <

|

Mo
T
<
=
Il
=)

{

S0l SEAPE AR Ele 28
AZict QO] oI9IA SksAllAE mi=Eel
AR skEAloA: Befst @F stozy FrFQl B s

A1 2102 SHAEL) oy B At ARE(W=120) HoJHA E&% olfsh HEe] X}
Sot7] Qlol 7t EA4e AAIRCE GUEOZ [RTO| 2PL HYE ti4e &
IRT L T2HE(a)Qt JAAIR(CTT)S Ho
ABAS(r ) 2O AIRIAIE BA5E 21}t =2 F% A3Hr > .85, p < .001)0] SRITIRICE

==

i
e}

ol

N

or =
or & =

0l

e o 1o oz r

]

0

i
~ N

NEv
i

b}

= el E2 HEHO0| 58 B4 29l QX0 oJgt Z10] ofe}, AA Elo]

Bl miEs et AFe 4 Q= 2ulle SIEEET
AR, 28 BkgQ] ePEEoIt) theel (T&4)et o], BE oiel 7aoli Al £82 ot Zeit
tiSotAL O =2 HEEE HIIOL ol 71EQ] ’IES] 7|8t AIG7} 2hl Qe BaRe 28 4d'
Ol 'QF =t] FAY SHAE S5JSES HojFe US4 St & 5 Qlth &, AV} Bt g
AE 888 Hol, 28 U OIR(RTO] Q7toh= HEY Q= 28 54 F4(1c0'e 731 A

Qet Ze FEE BAg Sdf At Adst 280] okt [ierte] it MRS ERCRE S50tA
glolgh = QALY Tt J"ol: Etekal ARl skEAte
S| dI510] HEES SRYEAE TAFORE AWohy| ofgtt oo 2 Hojils
St A HBHE0] WA =z} A (Explanatory Sequential Design)Z A&3104, Al WEO| Akl 1}
279} S5A1] Alal F&(Think-Aloud Protocol, TAP) HIOJEHE Eg¥ oz AL 015 &5
ol FAolgk= Ay W ofLfe} “HEOlek: SHOAC 28 EFEEE FHsHIAL Bitk

¢

Mo



@EFTK/ TOST-P 7IHE A8 Al &g £t Okt &4l B89 He15ds 558 B4 87

SAe A0 A B8 BA2 9l @59t 28 Al e o) A

= S|
EDO ‘FOlo EHER ofF]: S ARIZ AJgsi] R en, A+ Fxk= thael 2dAIet

iz
©
(%)

a. Al = Hlole = : 1eR1208) & dRE VIEoR g 128(H 5.5 2 38)E thY
o fig EdtH)E F= FEolM9 BE XA AILE Meletes ske SAA Al T8
AL

b. WAL AS 1 (BHC| A} 0lET THde] ShAl @F 9F A SkEAKe] Abl FE Ulge tiES

0, Al 2e9] QXA Hrlde HSTIL

N
=~
=2
-

452 SKEAF Al Fe B4
A7} Q=g A7) FeEko] AlA| sks SRk FEskA Arschexl ASsh| Fldl, &5

SkEAI] BAl a2 aFdo] tist XS a9t £ 12189 18Xt & HEg 7IE0F Yo 22

2 dslo] nAFoR BAsH k= Th29] @9} ZTh

e
N

=

g1l

@) =X A9 AT =R}
a A9A SEAF A - EWA o (Contextual Clues)Q] &1 QF 47
D A9 SREAN Ae A9l SEAE BE D fitholgke Bl AR BE R
3 3 tofrh ofd ‘o’ R AYPEAE nlelsh= B FEICH
(i) ARl Tt "BAle #He] RQols e Ade. B8 ,
HE ELVY B@7FE B0, ofd ks AEH Sl &80l0]Q. (EXE Hi) 1
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(Abstract)

Beyond Generation to Reasoning: Psychometric Equivalence of JLPT Items
Developed via Gemini 3.0 Pro's “Deep Think” Mode

This study empirically investigates the psychometric equivalence of Japanese Language Proficiency Test
(JLPT) N2 vocabulary items generated via Gemini 3.0 Pro's “Deep Think” capability compared with those
developed by human experts. Existing research on large language model (LLM)-based item generation has
been predominantly Anglocentric, often failing to address the complex nuances and distractor design logic
required for high-context languages such as Japanese. To address this limitation, we propose a
“Reasoning-Enhanced Agentic Workflow” that transcends simple text generation by emulating the
cognitive processes of human examiners to infer and validate learner error patterns. A paired-sample study
involving 120 Japanese learners utilized the TOST-P method, confirming that Al-generated items achieved
statistical equivalence to human-generated benchmarks. Significantly, item response analysis revealed that
the Al items exhibited superior discrimination indices and distractor attractiveness. These findings indicate
that the model can effectively simulate phonological and morphological misconceptions to engineer
functional distractors. Consequently, this study establishes the value of Al not merely as an auxiliary tool
but as a primary “educational agent” capable of autonomously architecting high-quality assessment
instruments.

Key Words : Al, automated item generation (AIG), psychometric equivalence, TOST-P, JLPT
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