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Abstract: With the continued advancement of the digital transformation of
international Chinese language education, the traditional manual approach
to test item development has increasingly encountered bottlenecks in terms
of efficiency, cost, and scalability. Against this backdrop, artificial
intelligence technologies, particularly large language models (LLMs), have
opened up new possibilities for automated test item generation. This study
focuses on HSK Level 6 reading comprehension items and systematically
evaluates the practical effectiveness of LLMs in automatic item generation.
Four LLMs were selected for experimentation using prompt engineering,
including instruction-tuned models, reasoning-oriented models, and a
domain-specific model fine-tuned with Low-Rank Adaptation (LoRA). The
generated items were comprehensively evaluated across six dimensions:
linguistic fluency, content accuracy, item complexity, distractor quality,
answer uniqueness, and item-type diversity. In addition, machine-based
evaluation metrics, including BLEU, ROUGE, and Distinct, were employed
to provide complementary assessments. The results indicate that the items
generated by LLMs exhibit a high degree of similarity to those developed
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by human experts. However, the models still demonstrate instability in
controlling item difficulty and ensuring answerability, suggesting that
human review and revision remain necessary before the generated items can
be used in instructional settings. Among the models evaluated, reasoning-
oriented LLMs achieved the best overall performance. Based on these
findings, this study further proposes practical recommendations for
optimizing the item generation process and advancing a human—Al
collaborative approach to test development.
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Keywords: International Chinese Language Education, Generative
Artificial Intelligence, Large Language Model, Automatic question
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1. 515

AL H G il 2 18 5 S B P R R P LIRS, FLE BRI DA R
AT RO 5 0 B R I o I RAR, [ B S0 4 3 AR 05 3k
AT A B 5. AR, BEAE ARk S0 S AR A AR, AR 2025 4F HSK
SRR A H A O 850 TN (AE =SS, 2025) , G ANTamdERSERE . ik
AR Fe RS P S R0 55 T A SR PR T 2™, e DA A DR G K R 1 =
Ko

U4k, HSK 3.0 Filfk R pHEd (B BESC5E, 2025) , xbdll H Ao . & A i3
SR T DR, U AR 5 RN A R, AR G0N el A
LIS T P HE A v 2807 Hh v o B i, 31 AT BEXS HISK 3.0 FOHES 5 St ROR 7 A2 —
ML) LA, UK ADYCRIN TR REBOR R A e, £SO R AR HE
BHAE D5 T I AL, v B S H AR AR B TR I BOR B AR S ST RE

RHFFAKFE HSK3.0 ik R, L HSK6 Z4 b SR FR AR RUNBIE FE I AL, ) KA
RGN B AR LA A R R H o RIS, A2 28 B R e H BT N D VRAl, R4l
Gl TEAR, DASRTHIPAE S R e S v . AW ST B AEIR FC R R AE [
b SCHCE B RS I RE ST A, O El B SC R ORI R B B i
LSS .
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2. BFFALEIR
2.1 KHERIR 8 b b SO B RIBERT R

LR, DL AR B 2 N T REBOR I 55 SEHES) [ B o SCHCH U
AT AR, NEEA BRI REAIT K S MR BIEN T ¥shie. BT, MK
N E B TR RN ARO[, BRI AESCRBIRI I, SCRF 205
BB B AR (FRIRREE, 2025) « MMEALBISM R A e (eete . 1R1E,
2025) 5 EEIEEATTE, AERSHH BT AR S S AERIR I F M . SGERE
F (DR fRIE, 2024) 5 ERRFEBHIRE BT, W] BT @ A RS H AL IR R S
RN R IRIF, 2025) o IXEESCEAMUIRTT T BRI R MRCR 5 A,
W SEHUREHEAL . MEACII R B b SCECEA SR A JI5RF . e b SCE0R L H
PR, KRB (2025) SRR 7 ARG T E ALK AE HSK Al 20 5 .

2.2 BHB3ERR

BH B34 (Automatic Question Generation, AQG)HI A J& T A A= i ) — T
TAES, S BRE S BRI K RIMEAE . 5 AQG FZ R AT FIH)
J7i%, i Mitkov 25N (2003) $& H 15 T RSV EC AU HESE, J8 e ih vk 7 A A
AR I 7T AR B R R o X 2R VR R O AR Al in) A R e, (HSZ PR TR, R AEAT
TEZFEEA R . G LES 2 B B, J8ad 5] ARSI AYER - n) A= B
RiEME, W Heilman 5§ (20100 21 7 —FhE TS THHF 1 AQG 7712, Hix
O SEAE R at B AR R HE T, ik B A R B 3k ) R, PRI G AR 2R X X
] AT HE T LI R B s S (HA A AR T, A i

bEE R S R R, IRFESITNERZEMS T AQG [MIvE SUHEARFI H AR Rk
MR E, BERT T E ARNE SOER S Z M. Jiang Al Lee (2017) ¥
TR NI S FH T 44 1] 22 T BRI A B A e, A AR T ]
TCAE SCHLEE, Ak 7 F PRIl . Du &8 (2017) $& K 3E T = UpL i 7 51 21
J¥ % (Sequence-to-Sequence, Seq2Seq) AN H T AQG 155, SEIMNCAH HF)
AR R E o RN (2023) @B IR AL TR oo S B I 25 1)
WR A Seq2Seq 1EAY, I Z G T EE BN SR NEKBIOC R, g
EUER NG SHREI LS, 1-TF 7 A Bl H 038 ORI S 25 e . 281, 1%
B BT A AE B —BUEA R N ZE RS )

Transformer 2244 (Vaswani et al, 2017) FEAEFHATHER B3 = SIHLHIH E
T KB B AR ) R, S AQG $RAE TR S SCER AR AN ERIABE /1. 3£ T Transformer
BRI TR 25 RE S A8, 40 BERT (Devlinetal, 2019) . T5 (Raffel etal, 2020)
1 GPT %741 (Brownetal, 2020) %, @IL7EHECAEIE FA)IZk, 2T+
G 5 R A AN, 3/8 7 5 K H0VE = BRI A IREE 71, N AQG $248E T 3 i 5 1l .
BRIREE (2024) 456 35En TREME T —Fh2t T KB 08 B 204 s 12 . RNFT
S(2024) NBUR KIERZE AQG 1F55 LRI /1, R T8 KB AIG R sm HoR
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MEEEWAERTTE. BEEEPRFSCEE IR, A2 28 AR 34T B sz
WA & (EMIE, B, 2025, FWHEE, 2025) . HET, KEZZERE RS
Y E AQG 1155 L HIfE /11 At B et — P I

BT S, KA A 2h HEHE S5 EREBLHORBORIE /1, EMAEAL, &
WSl R LR AR

1) J8 I = S BOOR ) E T B AU, Bk 2 7 iR [ b SO BBl
FTES5 BRI

2) NEBEMAHEGHIZYEMEE, RGN L E N AN R 28 5 R R T 18
FEER A DA 3 AT R A Y BUE 55 BRI

3) 4 H R AR [ B b SCEUE E 3 U 55 B AHL I A d AR X, O — 23
I dr AL RGeS % .

3. R

AT VN KA R [ B b SCHCR H Shan AT 55 ERIRIL, AR SER LE
i, Wi RGBT TR KRR B B 1S REREAT PRI . st iz A e
e B TRAACRIER AL RE I LR G5 5, I AR IR R A g P X
B HIKUL HSK6 2 FSUN T ZORPFAEEAR R fJa IBid AL B SE R AR ke
ABHA RPN SRR B DR S0 A B W] SEVE AT AT LU o DA RE 70 T PP AR R 30k 5
BRI . SCIR T DL DAty S DY A4 BE VA B iR BT ST L

3.1 HRIERE

ERRPERE L, KR SE 7 OES PN SuperCLUE B, 1%
195 AL SR T P R ) 2 PR o KRB T DY 2K AE SuperCLUE 38 FI#5 th HE 4% 52 1l
AT, EAARBEARLE BN 1 FR.

®1 AEAKER

1

™

B AR RAPM | BT | B | KAEE
i
Gemini-3-Pro-Preview Google = NEZA 2025.11
DeepSeek-V3.2-Thinking RERE = A 2025.12
Qwen-3-Max B H R 4 Epy | 202511
Llama-4-Maverick-17B-128E-Instruct Meta & AP 2025.11

P DY AR AL 35 oKk B A AR AR L 3R R . oA Gemini-3-
Pro-Preview #& 4 fiCHE H 1) 2 LAY, FERC-AAERE L AR A i S s A A By T
R SEHAE KA & 5 2R IR, J& THEB R DeepSeek-V3.2-Thinking

' WMtkZ ML https://superclueai.com/generalpage
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SRR R HE P HEFE G i Y, il g on 5 | IR B, BSR4
HEH . KR 5o 2R ifae )1, JB THEEE KA Qwen-3-Max s HLiE X T 17]
mPERERRA, fEHSCERMR . K BRSO S 2B SAES PRI, E&E KR
M54, BT84 KA, Llama-4-Maverick-17B-128E-Instruct #&J& T Llama 4 ]
EFR A O, EKISSIRM S Z e, BT REA., A, fF—3%K
TEE B, BIE TR RS AT R T IS R . T B ETsA A FF
A T B 3 8 [ Br A SCECE S B, AR SR RO R AR M T
TR, B RERIE IR . BRI 2R, AWFFTIEE T
ZHE RN RIET Qwen2.5-7B 1E Ao B 22 e g i

3.2 ¥AIEEWE

TERRB R ) 2R e m e dh, B 2RI T 2016 SE 2411 HSK6 2 [ 5 H
UL AN, B 2 MR, ZSRERY, DU PREE B . IRV 5 2
BotE, (A AT DR AR A i i) R H S BB TR B, DR FURIERAE AQG 1145 1
(FIRE 1A T, . BURERRMEREN: H5, HITEURRERMTRIE, VIbHER
T 680 R EAMEL, 3578 PDF k%3 HIR, #ATSCARIREL, 4 OCR HAK Hi%
BONT g SO FERIBRTURAR ., Ik S8 1] 5 7 17 152 2 At AR B s E ) s 4 )
NMESTNEH s AR5, AT ERNE VS 28, 81E OCR 5% B FIE 0 7 5B A A
) B R S SR DS AR BT R4 — 20, RN SR AR 5L AR S0 T B SO ]
FRALEE, HEATIERILE, BRI E R RS, AN 640 i REEMEL &5,
VERES Ay S L & Sy S IR b S S M SO P I A€ S W S ey LT e it Y
k. Bbah, HERAEIEEMBIL /N, A FMNERT 600 i HSK6 A5l él,
BN GRER T 1240 2080 . B UL IR, BB g0 S5 a5 E i 5
2% HSK6 25 R E R B, (HHESRIETIEE ik R, 5 E@TEa @ v 7y
A — 25, AW FAER RN Zhid f2 vhoks HAF N 5 18R 43 A7 T A s 34T
R, DAIESREAR R G HSK6 2% 1) 150 B At AR 4 M ) 2 2 RE . Bbah, 7E IR EERI
s, AW R AMERUT 30 fE HSK6 2 b B, AR AR RSk, XA
5] KA A AT B B A PRI . BV R, IR 5 IR P R T b Rl
SEAEMNL, WAEE.

3.3 SR
3.3.1 oA

TEF A 30 ORAE A 3 AT (o) AR By, B St g 'S HE s 1A I 5 vESE . $EOR
BT KB S A R SCBEEATT, X T 78 o RAE R A e ) B0 B, Edad f
oAk SRS 5l ST S BB ARG, T2 R A A
HMHERTE . MR . $278 T#2 (Prompt Engineering) & — i@ L 51t
SEIG AN AL S AR 5| A AR Rl B AR AT E X PR ) F H 9 ER (Dong et al,
2024) , Horpdm AR SN MRPRTES R, HZU& M5 B 77 RO R 31
W& BN T, A SRR RIS K 2 PR .
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R 2 HHRRRER

P R iR
FHEAR (Zero-Shot) KA TIE A AT BRSO T X
WHE 3R 5 IR PUTIES
DRERIEIR (Few-Shot) TR D BRG] SRR AT S
BYEEERR (Chain-of-Thought, TE MR OR S AATE BE () ), B SRABE AN v (1]
CoT) P IR T U B Y, S ASE 2 e R 3
IR AFR T+ B2 % In) /A 2 (1) RE A 12
AEEETS (Role-Playing) I A A IR TR A B 1 DA
25 ) H XA 5 P 2

Hul, ARt OB R ZEREN SRR . AT AT 1%
i, HRRRT ZMEMIERIESE DR LI s TRERCR, Sl B A RERER
ICIO #EZZ. CLEAR MEZLZE2, A, &b As [F N %5, R T AN A HR 7R AE 2L
TE#E Y4, CRISPE HEZE (EAEM . Wi3E, 2024) fESZERHAS R 2N, FHHE
SERENS A AR THE R [ & R B . JET EIRE IR, ABTFREN CRISPE HEZE/E MR
AN BT IRRAR ,  EARERIRIE W W3R 3 B .

R 3 BH AR AL
H A ~HINE

M (Capacityand | yp il (HSK) 805 5

Role)

WSS B AENXT HSK6 2] Bl S, % o e ) B
5 (Insight) il Ba S BEHERT . SO R B R R AR AR
S5 77 THAEAE R A
B LT HEAE R DAk, BTt DU TE R A R
£4% (Statement) BORBIE A G IR, HA —NERIER, FrA
RH WA T MR ZY, T & HSK6 ZUKF-.
SRS N F
1.2 S8 AW A B IXANMER N ?
N/NEIFS Y NA
¥3 (Personality) B B IREEREN
CHEHCEAERA
D R NAFE N TIELR

Ex: C

SRAE SRR, AT ST T LB ST, RIS
BUBEE T IAKER, (MU RO F 52 AU AR IRy
WA . BKTIT 5 AR F KRR MRS R HSKG LR 92
Ry WA T RIS R oG BSOS, A IR E R T R

> WitH 0 https:/developer.aliyun.com/article/1490356,
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LR TH ARG B R S IVETE, SRIG RS AT T A E Tk, fit)E
I rs A HE SR QR 4 R o

R 4 )5 IR B AR R IR HESE

SRS B
A4 (Capacity and PRAEHEIE HSK6 M BTk am L K, IRIEH IR,
Role) A LUK HEE IR A R
TE HSK6 2% [ i il o, |87 2 550 2% 7 2% ) 3 0K )
5 (Insight) (YRR AR« X B AL IS B I HE T . PR e 18 5 R 1]

THE AR, DO W R AP B ES

TH RS ARIE SR HE B DRk, vt DU TE I R
BORBHE RS AR, A — R IER, 2K
f£% (Statement) AU EA Z R, BT, EEAN . EB K
BB, 1A AR . U H NARE HSK6 25 8 A AR
HRPE, AN AT I SR ) ) 1 FRL UL

T RS FE B DL R R E A o i

1.2 89N A B IEAERN?

VN/NEIFSE Y NA

3 (Personality) B & IREERN

CHEEHOKRAEEAN

D FRANAFENTIELR

ZEx: C

332 MBS HKE

A, AftEANGEE, AR T A APT )77 NS E 3h s, 7E
AR ZHEE ELZETETNRAZH, FEOFERXEZHEESH
(Tempreture) FIURAFEVE 15240 (top p) - Tempreture s&—NF T A 4
R A PHg B S A, el fE X (logits) # 46 # MEA (softmax)
ZHT, R FEFATAR, AEEEAE BOSRE I BENLYE . FE VRN — A BINER R, A
R JFAE T logits [A] & 23 % A Temperature MR T, WAZN 1 fiw, Hrb, wi NidRH
[R5 1M TG (token) » zi AR AN FR A 1 AN st IR G logit B, V =21
TR Top-p &Ml BOEMERBIE, £ 3L B R — P31k H & /N
MR g 1 AR G AT R AT, DAFE ORUEE B MR AT SR T 346 tH 2 RE I I B & N7
%o

exp(z;/T)
YL, exp(z /T)

P(Wl) = AR (1)

I A Tempreture 1 Top-p, A PAG| 5 KA RYLE A B SCA <Gl i 1 Al
Il 2 R B A . AEAR Y, MMM SERESE T ETINEA
SR E LR AESEBR B I ROR, BAARSEHUE Bk 5 B,
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RS BERESHKE
p i wid Tempreture Top-p

Gemini-3-Pro-Preview 1.0 0.95
DeepSeek-V3.2-Thinking 1.0 0.95
Qwen-3-Max 0.8 0.9
Llama-4-Maverick-17B- 0.8 0.9

128E-Instruct

3.3.3 EEPBAHEBME

FEAL I H B ) 2 BRI, AHE TR A B A (Supervised Fine-
Tuning, SFT), FEARYIZRT7 IR £ b, RELUT LoRA fltiff(Low-Rank Adaptation)
Jitke LoRA &Ml KRB I ZRiE 5 M K SRR, & B MRS
TR Bty R BT SRR i AR Tl i, HAZ O AR R R G I R B N JR a6 280, IF
I g N E AN ZRH R R AU S B B . KPR R T, HFHZEAL
KRB ZH, AR EB SRR S, i KR 1 75 2 2R
ZH& (Manakul etal, 2023) o AHFFCIER | LLaMA-Factory fF 96l TH, X2
— AL KRB BRI T B ARSI 2RSS, Edefit 7 — B 5 B TR M,
PASRTAG A RS R I S, ORI I AR . o I BB S B Bk 6 Por.

K6 MAESHEE

¥ BUE
HES %4 3
ij‘] % 3e-4
AL RN 16
REERAN 001
ESFY T Cinea
LoRa #A{H 8

3.4 PEAH SRES

FEVPA R AR RS H (BRI, DB DR VP PR S T PR AT R, AR TR
FAE bR 5 EIVFU AR SS & BV T

3.4.1 ZWIEHR

H B3 BN SCARE R — AT SS, BRI 2% | SR A T 55
W B — LAl s FE AR R VP4l A H 5T . e B BLEU(Bilingual Evaluation Understudy )
(Papineni etal, 2002) . ROUGE (Recall-Oriented Understudy for Gisting Evaluation)
(Lin, 2004) LK Distinct (Li, 2016) =/M&br, BUEVEEZ N0 2= 1, @HAH
srtb#on, A BLEU. ROUGE fEbmRAB A A M H 5258 H (K
) BUZRERELLYE, I Distinet $57 R KT (0% BEHE . BLEU % KTt
2 BRI 2% 8 2 A1) n-gram (0 SR CRURIRLED) | ASIIT B4 n B8
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1. 2. 3. 4, RERIWUANGERBIE, HRAKXWA (20, Hd BP AEIIRHT,
WO H s ik =G HEARN (3, ik BB ZSHEEH K
FE, 1o A A g H K 25 ROUGE iz B n-gram )79 [F1% (Recall) K= H
FEBNEE 5% H 2 A BE, HEAXKA (4, n@FEEEN 1. 2 f
L, AB7fEH ROUGE-L i (HKAILFFIIMILECE) K47 VAL ; Distinct &
PG SCARAE 2 FE TR AR, 80 Se it AR OCA R AN B 1) n-gram 1Y DA SR AT 5]
L2 FEE, ALFE macro-distinet A1 micro-distinet, 7 macro-distinct AN A,
1M micro-distinct FyEA B2 SCA, AHE 7848 H micro-distinet A PFAl A B8 H 1)
ZrEME, Ed B RN2, HEAKXENL 5) .

N
BIEU = BP X exp <Z W, X loan> AR @
n=1

1, Ir<lc
BP = AR (3)

exp (1=1Ir/lc) , Ir=>1c

count (gramy)

ROUGE — N = Z52gramn match - ITETN " o 100% AR @

Ystgramncount (gramy)

. s __ count(uningram)
Distinct — N = count(ngram) A3 (5

3.4.2 EWMPPEE

TERHAT N TN ES, SHERWN S (2025) FEE R XA 8 H 3 2h 4 SR
GL K IRYELR R, IR G X HSK B RF = 204, T8 5 i 5 Py 2 e 1
P FB B BE TR TR TP G — e R 22 R /N A A8 ) Rt Al ) i
HBEAT BRG0P . Horp, BB 2 REVE SR bn A 10 (R DA SR BT A2 A D 3
H, AR Angi i, E5 8. HEngl. 7 CE@Ess) Lo, LR
AN JEE R BT Xt B i H BEAT PR

FEVHAS N SUERT T, NIRRT L, TS 590 A R B4 HSK dr
A E bR SO AR T SR E e . AU RIS 4 A 2
fran il A2 5, W 1 AAEE0E 5 KB PR SCA BT (i 3 4, £k% 5 HSK
i), AL 3 A AERUE F R VEI B s S 07 A il (B A#% HSK6 R +4
Bt 2 X Z 5PEH KD .

RV RRE b, B et 3R EE T 30 BT RE AR KR R E TS
ARG, IS T IR . VR 5 TP AL R A A 180 R B A R
T AR AT DU H 8 RV o R 5 AN R R A R o i LUE R
KRG TN GL, BN TTAEVE > I AR H B AR, SRS L3RS AR FEEAT
B P
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S, R

K 25 U 5 o SB35

FESFA T L, VB TR Py B SR T AR
R TR 2 S04 T AT V25 S LS TR0l A BN 0T
B, b | R AR, 2 FOR R 3 Ror L. 4 2R LB,
5 BRI . JoR, BRI SRR, SRR, M
DAREE R, MO 0 RREFAME — I (7 46 B A 1A E A

PAATE DL o

4. LR 5587
4.1 A8 BB

LA P (1 — R B SeAoR a1, ASRIAS Y A sl (078 H 6 LEn R 7 B, 124

BRIET HO61330% B A8 - 1) 28— 5 D) s FE A it

R 71 ARBERIA RS B 3t )

FE B RIE

IR

Gemini-3-Pro-

Preview MR S S22 10 7 S AR, B
S T 2% R AR

A Bt
B 71t
C /K5l
D A

fif?

KE v, T 5meiE

A S ZORE PR 3

B A3 45 Al & (T B ARSI 280 Ff
C T B B GERR g id e KB
D g il H A 2 = VAl &

RN RN ALY DR
ber, AT T SUREERE M2

A% HES, FEER
B KT, —EF%
C BRI 2 1) AL AR
D (B 2 il E SR TH

OGBSO A

A TRRBHEIELE

B il P iR 54
CFHEZRMmBEHMK
D 4k i % 5

DeepSeek-

o

V3.2-Thinking | #R A1k}, i 2% 752 G FR A

A B
B 't
C /K5l
D A

MEFRIRE], 1LvaA 4 R
[T_EEEZY LN

A A Fh

B #5200
C280 Ff

D it 300 F

SR L v T A P AR A SO AG
B, RO TS IR ?

A IR I R K
B %7 Lz id b K2 A B

°* H61330 72 HSK6 2% ik B4 S .
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K 25 U 5 o SB35

FL L%
C 3 W R 76 AR AT
D PR S22 F N PR

S 2 NP A i e | 2 PITER T SLE OV
IR IO A O | B g e
s C WL T £ AL R
D 8 i B 27 A
Qwen-3-Max A Bt
WA, IR A 007 | B a0k
R A4 7 C K3l
D &
A oA HES
SRR KRR A 4 | B AR
Yot 2 C BT L2t
D KL
A L THE IS & A2 PR
o
B, L Zi%kﬁﬁﬁﬁw%%%@ﬁx
ASCe L ; WipeE
LPTOFRRIRD  EBRBIN: | " e o mme R 7 1
Bl
D B T R
R
Sl LGRS AR IR | B R AL I & RO
R T CHRARES, & )ELlinf
D 175 A8 A
Llama-4- A THHT
Maverick-17B- | % 1 Burh 4 iia<HEvE 4t | B #35
128E-Instruct R A C 1
D H
A HiTH
R B — TR AL T N | B A
HET KR —HRE? | Cittki
D 4 i
BTH—F L L, WA | A TR
AT kb, B | DA PRI
S 7 BB mm A E s A
R D &5 b A
A 1L 2 0 S
R — TR E A fE A1 | B 4 S 7] B
o i 2 ClHtEze—ILM
D 1L 7 € 7
BORBRIBEL | | 5w 7 g e o o gggg
itz —, Rl |2
T A T % DR o
T . FAIGUE | A GREE—
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i ? SRS £4

C LVERNE

D 2z AT R T BR
AHEEFRFEE

Rl E30, WP A AEXK | B R M EZ

T A AR C R REIRIHN

D m At 7 AMTHEE

A Ll T A R KT R
— RS

B (L PG B AR IE ARSI T
NI SCE AR, ASIE | IR R R

AR — T2 ? C hivtm MBI TR &Y,
B HAb A e

D 4B AN 1L T A A 45
TR ]

i

4.2 BB REIPE

AW FT AN MR AR AN VA AN J5 TGS KA A R H AT oy, A
BAOR VP A P et AT R 1

4.2.1 ERER

BLEU. ROUGE-L UL} Distinct fabr it 545 RANE 8 froax. WEAA LF, A
Al A A B8 H ) BLEU {EAT ROUGE-L B ANy, X302 i T A ey H 504
WP, HA ORI A AR, &0 E FEAL S Fats B RRBUF AT .

K 8 FUHLAEER

i-idl BLEU ROUGE-L Distinct
Gemini-3-Pro-Preview 19.76% 27.42% 66.67%
DeepSeek-V3,2-Thinking 20.64% 27.26% 64.18%
Qwen-3-Max 15.48% 24.64% 65.45%
Llama-4-Maverick-17B-128E-Instruct 16.26% 22.78% 52.08%
1580 )5 R AR 13.24% 20.36% 53.99%

MA A B E AR BLEU. ROUGE-L FRE, 38 KRR BRI T4 € BB K
i, Hod, Gemini-3-Pro-Preview 5 DeepSeek-V3.2-Thinking &I N, BLEU
S L E] 19.76% 5 20.64%, ROUGE-L 43 H34Hid 27%, 1Bl —# 7E1A VG
518 B 5577 05278 H FAA A AR, A i HAE N S B IGIE A
TAn i Rk 782 AEMEFE R Distinct |, Gemini-3-Pro-Preview 5 Qwen-3-Max 43 7l
A5 66.67%5 65.45% K5 miE, R\HAREEMAHRAZHFES, BaTEES
WA A 2RI o TR J5 A58 B AR TE Distinct & 5T Llama-4-Maverick, {47582
T IHEEA, KA SO Z R A IR . SRR UL, 18 KRB RRE 71

© 2026. The Authors. Compilation © 2026 Journal of Technology and Chinese Language Teaching 41



B, A K 5 A ALAE [ B b SCIR 2 E 2l AP A ROE PR

#& Gemini-3-Pro-Preview. DeepSeek-V3.2-Thinking - FE K AR ALLE /1 H A= B A
BARRAEE1E T 2R T TR IE AL & [ IR0 A AR B 7 H IO 3

4.2.2 NTiPh
NLPFpgs Ransk 9 fros, PARES 0 N3EdE, B S ERESHEMNS M

RESE, ZEMBU/IMURRALR I, B N T BUK-T . Hh 55 B &os
RRREAFIYERE B3 SR ZE, T JHE”, KT,

x9 WogER

& B RIE BE SRS & B I gt
HGE s BRE | Tt | ZE4

ﬁ@ 4.58 4.65 3.96 3.92 3.98

Gemini-3-Pro- 4.56 (-0.02) 4.55 (- 3.26 (- 3.55 (- 4.02
Preview 0.10) 0.70) 0.37) (+0.04)

DeepSeek-V3.2- 4.61 4.62 (- 3.34 (- 3.46 (- 4.10
Thinking (+0.03) 0.03) 0.62) 0.46) € (+0.12)
Qwen-3-Max 4.50 (-0.08) 438 (- 3.08 (- 3.28 (- 3.92 (-

0.27) 0.83) 0.64) 0.06)

Llama-4-Maverick- | 4.55 (-0.03) 424 (- 3.21 (- 3.15 (- 3.74 (-

17B-128E-Instruct 0.41) 0.75) 0.77) 0.24)
A3 F F AR 4.48 (-0.10) 4.08 (- 3.28 (- 2.90 (- 325 (-

0.57) 0.68) 1.02) 0.73)

MEEGE 5, FrA R ARETE 5 I L 5 N A MR VR A SRR S R
SRS > ZHR, R 5 a5 A S S B RO N T A
KV BRI, AEVRIL Ll L ELRE ) 1 A R R S R T MR b, P
R 5 AR5 20, B OB RLAE k025 2 S5 A AR e TR Ty T A AE
YRR . BRI

IR T b, KA A o H % 5 NREBOEGE, £ K7 i H
PN A R Z BN SIS 2R, Bon 7R 9K B 285 5 A lae
A SR BAT B AU

TE N A UERE I, DeepSeek-V3.2-Thinking #1 Gemini-3-Pro-Preview )& i I,
5RE@WZRE N, R ERH) B SCEERE ), ARG H 5 R SO B
— ¥

M HE A b, KRB A NG H S B SFE B2Z20E, AREIR i szl @ H
MEfE, Forb DeepSeek-V3.2-Thinking [R5 H@Z /N, A5 N R, K
BT A B8 D0 2 A7 AR B It R R O, R T M B st R B R (eIl N B
B LUEHE LA FERIE SCHE] Chn BT A5 .
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FEIETIT 4P L, Gemini-3-Pro-Preview A BG4, 3758 B 5 15735 0 1)+
PR, ANREA BT T AR R . B A B RIR T, Wi AT
] o IR L A

R 2 FEPE B, B a AR R BB A, e AL RIS BB %I,
B AL, R W GEL BB KRS R

ANRI KA A il H 1) SEME— 1 5 EE R 10 Pl By, il KA AL A ol
H B BAFImTRIE M, 2Rt —E & HIa I 90%; & Mo G MR RLTE Z4ebn
ERIRERG, PFrAR AR HAFAE TS IE B A< 2 A IR IR TURIE L, AT
S BUPURE SR VN 47 i A e T S L < 3 A ib S MR - A PN
A i RS BN SRR B, R ST TN 9 5 SR e AL IE L AR B A T — 1
ik, DRI A G H T SR AT

R 10 R MR

EER S ERME— ER I E—
Gemini-3-Pro-Preview 92.26% 7.74%
DeepSeek-V3.2-Thinking 92.15% 7.85%
Qwen-3-Max 93.64% 6.36%
Llama-4-Maverick-17B-128E-Instruct 91.35% 8.65%
T JE H R 82.47% 17.53%

WAL, IANF R KRB () R I 22 5Kk B 5, DL DeepSeek-V3.2-Thinking.
Gemini-3-Pro-Preview R PIHEEE AR B ER A5 R I g 0 o X R 1T 5e 45 a5 T H 9 30
() L AEREAHEBRAIL A, A AR H A o R A B8 B f BTN i R IR
BRSO AL L MR RS S0 — 1, AT AE Y S HERA M
WIS RS F R B, LK, BL Qwen-3-Max YRR & B
RIS S S A 2 P S E R R T, PR Ul G A e 4 5
WK, AR, AR H SR S 48 T IR 2 SOR B 5 8 T 1R
b R THEBR AR . R Ja, AHIEFURT R FH B0 28 BORB R B AR R A, AT
REAE AT I ZR B0 AR 5 i SRS T, AR R B8 78 40 Rl & SR VR I DR B A A ik
ReJy, AT, EDLBUNSREE 2 IRIEOL T, i I JE A R T R R P AT AR
PR SRe I T B

5. Wig

SRR, KRR A A AR 55 B BB Ty, (B e R B AR
H R L n] Bl VeSS R, ARORR N AN HL A H B A b, &=
SRR R JUH A il P R A0S, I N L ok 3R AL il H il SE 4.
TR BT AR, AT FUdR H AR I 2% s P
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5.1 fifbiniit SRA#EE, SCHURMEAE R

FUMPARYE BAR R A b 55 A E a, RS, FEaitb it it IFik
FOERCH AR, DLRTI A il H MR S E . Rt N H 2%
ARNENZ IR A SR EOR, JF AR At BRI ik a0 KUk 9225, i
ARG FER . teAh, AREE AR AR, BB RS E . RS
Wit . AR IS b, RIRIEAE ST R PR AT e . 3 O E 1 5 I S A% e
Bk, RIOCSEIE TR AE AE /19RO U0 Qwen-3-Max; 5 7 a8 H (FI32 4R IR
B e R A5 A, DS e FHY R A B SUHE B BE 0 U7 1 DeepSeek-V3.2-Thinking .
WAL LA B SR AL ILAS, AERs BB IR A H 5 B AN R G K S
A

5.2 B ER—HR—BIT RN RRE, SIS

FOM PR KAy H bR A R TR, Bl 56T lb A ong A2 sl R
BEAT R . BN E R OGE A S ARG ER G S, B H 2
1% X T AREAREH , ZOMa] AT XTSI s 4, B
AR, I 2 IR E R BT, RS R AR A . BEAL
il B A 49 AR R A PR K A A ORI S REf IR 288 H 221 s 10 &
WA, MTTLESR T i AR 1 [R) PR P A R S I

6. Z5iE

ASHEFELL HSK6 ¢ Bl SR B RN B, IRZR 1 B A SNSRI AR B 2l H
ROR, RN RE H A AU B 20 AR B ReAL B LR IS 225 . TR W], K
WAL BB AR S ERAT BT, ARZOIBAURI A ZE R, Hrp e
RINVEEARRIUENE, (HAEETBE . MEEESE] L ATl RS T 5 N L i i A4
WIR 720, JoiREAR N T8k, Rk AR B Lk am e Bu0m, & &1E N
BEERT R, EANTHZSBITHEM ERANZAEE . ARk, wTRLE— PR R
DR KA B SCRL, Wy g B 2 i B g I RBOR , HES) Bl B b SCEE A2 5
PR e B AT

B A SCRZEE H P AME SRRSO B BR R SCECE I TR E ORI <TH 1) [ bR SCEE AR
WA AN TERE (AIGC) MW" (24YHO3A) ; JbEES KEM R4 GRS (b RER AR
WL 55 o LI BE 45D <Rl & LLMAIGraphRAGH] H Bl dil J7 150 78” (26YCX040) [MBTH). 1RIENA
SCEIAER .
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  P (  w i ) =   exp (  z i / T )    ∑  j = 1 V  exp (  z j / T )


  BlEU = BP × e x p  (   ∑  n = 1  N   W n × log  P n )


  BP =  {                                                              1 ， lr ＜ lc   e x p （ 1 − lr / lc ） ， lr ≥ lc


  ROUGE − N =    ∑ S  ∑  g r a m N   c o u n t match （   g r a m  N ）   ∑ S  ∑  g r a m N c o u n t （   g r a m  N ） × 100 % 


  Distinct − N =   c o u n t ( u n i n g r a m )  c o u n t ( n g r a m )


  

