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et al., 2023; Ray, 2023),
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SRE B R AT SR SR 1O R AR AR B 1
Re AT R GV BB

A BEFE R N T REVE 5 BE 1 00 P4 A 45
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PESAFME . ZZE . TP RN Rt R
P %5 Yk i (Fergus et al., 2023; Roumeliotis &
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W2, W AREE ) & 2 H AR (Grassini,
2023). K, AT B 4 A4ERETPEAG N T2 geiE
B PEHAFAN L . (DN R HERR T, 2rHr Hoe
W AF A 0 B R 2R B ) A5 I (Adeshola &
Adepoju, 2024); ()4 BN ZE BRI, 4B HAE L
(N B RBAT A SCARZER | 2 B AR ER 1 5
W, RSP RRIE . A NS SRS
FH4% (Esmaeilzadeh, 2023); (3)I%/&PEFLAES, TF
i 2 BN 25 A2 A5 TR BLAR O N R I IR B A . AL
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Zr b, XA TS e I3 1T RENIEAN,
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TR LS PR A R A 8¢, i LA A B P 25 T
I = WERATE(ALZU'bi et al., 2024; Amaro et al., 2023;
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2023). ZTEECATEITENBLY . BRI
[") R At AT 45 A B S0 IE . 1 4N, Amaro 45 A(2023)
KIN, GPT A= TS ML e HE i M L A7 b,
FEMJRTETE 5 A0A | [n] R oo 538 S ae 0 L A7
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A A REHUR B AR AT IR R IZ W . SR 1M, X SR
VR O BIF 5% KB AE B TR AN DS 155 B R T R 1Y,
FEN SRR SCIRBE T K5 5 88 A HR M
P ] R3S e 2 T A A 5

SR AR ) A 1 I AR 1 SCRE 7 (Storch,
2005) . 18 SCAUE ASCHE SRR B4y 52, e
Hofl =R S ml, DL 5 38 WA SO AL R ) T
H, Bk RESCRE ), AMUEERIE T SUF .
YR S0 BRESEILR AR, T RSz
TR 5 I 2 U (IR KA, 2023) o 28 T i e N SCHE
SRl IR) R A AT L A ol B T RE RSO 42 2, AR
GPT %5 RiH 5 BRLRE 42 1 41 i A & i e A il
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2023). GPT i i K AR =2, S48 TS
() ZREPE RIS ek, B R G 7 ) T AR NS
VEXUAS FIRLIE, AEAE SCE A b 2 B B o R
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2024), FLUR, KB FH IR EE A 28 W 2% 5 A ZRIA

HIARG A E R, H ) 83 A A
YRR AAVE R . I HL ) RSk I S 7 M, GPT %%
U T AL T DA AL, A gl b, H
TIN5 AN EAL A AR 22 F AT Ry oA, B
fETEETE . A S IS . A B R Sbr i
FFIWTAE S5 b, GPT 5 A5 3 B A G
PEFNAT B (Dillion et al., 2023; Mei et al., 2024),
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B AZHRAY 5 5K GPT-4 FIELSEA2E 1 SCHR g B
fHAETT . APMTRE ST . HEBEAE S AIEAAY SRR IR
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AP e < m i SO 24 20 18 8 v F 25 e DA
KR N B A S 58 (PRERTE, 2014; TR, W,
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MOBHTE N 28 Z Ah Y 22 55 TR, FRATIEXS 84 K
GPT-4 YESCHI 84 F BLEL 2 A AR SCak A 7 I 44 TR AR 3L
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AR AERR M AR SCS PR R E | B E A 1
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p<0.001, A =0.33){T55 L, GPT-4 ARt 3%
T ESEA A YRR e <R AN
X, GPT-4 HIHERRPEASR W2 T R0k
(p <0.001) (P UL RR TSR 2)o 7ELATE SR 2 3
A AR SCSCA AR S b, /N 2R R B B0
(Z=-4.36, p <0.001, A = 0.78)F1“/]Nbi, PN I 25 2 43
Hroilisfft: 45 F(Z = —4.52, p < 0.001, A = 0.72),
GPT-4 Ry UERA T b 2 v T B0 58 2% A G DL I 2% it
B SR 2)0 X W], GPT-4 AT SCRIH Al i M b 2%
(/R SRS = 22 o

ARSI BIR, TEMES P e
ZEME NN, GPT-4 A MERf M ZE0H WAk T B 5L
4. N GPT-4 B4R C2 IRIKRE, WTEX
e clER R AR SO, Ak
/N URAS R 15 1 AR SO AR R < AR S
RN SIEECEMINER, SN = A4
“HCRR R <BEIDT <EPmrE <BIRER K
LG S ARG N, HERH AR e T2 R B AN
[F], TSR A R 285 A< B Iy <R R4
RST80T, AR NS A B BE—

XN HYESR 27, IrA GPT-4 A4 LN 4s
S5 I AE A A L AR A 2 T R T I
BRIk, =502 — M B A N T —
AR H A5, H GPT-4 245/ EANHH
AR . ST RESNER, JFHE A
FNA B BARASSHTE AR G 1R 3R 5A
OB L B B RN M A N 2 S BN, GPT-4 F il
MR CA4 AT XA TF 5 RAGEHIL Loy, 52

BENMIAERHENESQRE

GPT-4 (N = 84)

B2 (N = 84)

yIRE i t p Cohen's d
Min Max M SD Min Max M SD
AR 20.00 31.00 26.44 2.82 5.00 25.00 15.51 3.60 21.90 <0.001 3.23
AR SC 11.00 22.00 17.58 2.73 18.00 34.00 26.51 3.67 -17.91 <0.001 3.23
WHXFis 4.00 17.00 10.88 2.11 6.00 20.00 13.60 3.06 —6.70 <0.001 2.63
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rKIE S NTTREBERYIE SRR . JE TR S B 5 s

FHTECRE IR 953

NN 3200 1) B EHE A B D PLEANGLZ T,
FRENAFEETESRRETHEAKRSFCEE
WPREN LR, TEBRSCHNR N B A B 5
FEMER ML T A
252 GPT-4 MEXFEEHKRXMIRERHME L
MER

GPT-4 7t AURF SCRIRME B 1 1 A5 53 i E IR T 2
SzegAE, ((166) = —17.91, p < 0.001, Cohen's d =
3.23, IAh, GPT-4 W miis o 22 40 & fliAd 57 11
gy, B B A Ar 34 41 B9 40 18 47,
MHEHMRTEHE . BRI, GPT-4 78410130 (X
= 30H(1(166) = —4.91, p < 0.001, Cohen's d =
26 DA RIF L (A AR BRE) (¢(166) = —45.83,
p < 0.001, Cohen's d = 1.08)753 5014 . Z % T B 52

2553 BT 25 S R 285 iR B 53 2 IR, <30 S
R, GPT-4 1534 FLT B E(Z =
—5.39, p < 0.001, A = 1.36); 7E“FHT[A]BUFEL A Ay
W4 F A AR E 55, GPT-4 15 430 1o L
FLALE R SR, FEE AR RN U 1, GPT-4 1553
M E 2R AN R EZ = —1.70, p = 0.090, A =
1.51); 7E“CH XHNERLE” (Z = -0.74, p = 0.462,
A= 1.21)F1“3CH SCRIFEBRDUE” (1(166) = —0.17,
p =0.870, Cohen's d = 0.94){F- 5, GPT-4 FIH 5%
A HERREZE SO B . XEW, GPT-4 HRiF
SCHER A HERRPEAR T 527 A, JUHAE T SCAR 12 AN
LRI RRRE F2ERIN I

FEPEA T R BE, GPT-4 7E“3C 7 SCiE LR
by 7 044 5 A RS, GPT-4 [ HERR T3S,
A3 R 26.3% . 22.5%, T L2 AR AR 23 00 43531
5 70.2% . 84.5% UN“3CH SCHE SRR GPT-4
etz A REANELL, 5RERL
(8 it () )y &) XAa E AN &
IERA Y, HIE 0 A 5 SO R ks BB 7 —4F
WEAMEMAEL? >, EFIETF R A EL”, b
b GPT-4 ZA T CH SCHEIERTE WIS, iy
X4 H AR E S, BRI CRRCTiE) )
Fh AT R A0 ) IR (RORS B A TR AT 47 Y
M), GPT-4 &R RiE %, Raad, REARE”
“CREBAZRT I, BERmMAL” “RiLF Lk,
] 3 ) R A A E F &, AT U R AR A 4 AR — U
JooREA], MEEEAESTHA B E, P54,
9 AL IER A 22

H AT UL, GPT-4 7Ed RIFSCE F RE ) A

WES2EA, XEE T AR — 1\ R, W
WS GPT Wl FHSCERIERNA R, 15 ekt
PRI 52 Z 0 AR ST T ST A DG AT 55 14 B4,
FEI T SCAbE I A )
253 GPT-4 MEXF4EEBESXFEZHAFEN
EHEER

HALSS SRR, GPT-4 15 CFiE a0
FART E 4, 1(166) = —6.70, p < 0.001, Cohen's
d=2.63, WA, GPT-4 Wi =35 17 43 . k455
445, HIREEAE RSS20 7 RIS 4 6 43, Hi
TR TG # o PE— 250 M 25 S5 an W 45 R B 5% 2
N, TE“RBEIBAIANE" (Z = —5.08, p < 0.001, A =
0.45)“ks B i B (Z = —10.75, p < 0.001, A =
0.33) A IEM” (Z = —1.97, p = 0.048, A = 1.09)
JiTE, GPT-4 MYUERGPE B (8T Bag2ad: . UHAE
“GeEmiBaAb T, GPT-4 WIERRAUA 3.8%, 1
B 2EAN 45.3% 0 (HAE“HE2 58 Jr 1, GPT-4 1
TR 2 T B (2 = —6.59, p < 0.001, A =
0.49), X EW, BIK - GPT-4 &7 CFia 1B e
PEAR T L5022 A4, (HAERES R U7 TH GPT-4 1 fEfff
PEOL T H S22 A

WA &KL, <R wigmsbah, GPT-4
SRR B AL R IR 1R SCHIR, Ak
GERNBE., BIERAE. BARA” “AKXEIE. B
HAF. BARA HHETE, TET. AL
A A A e 8 58, FURS L S0 2 A ) 2 f
“EARBR. KKK, RESENIEME R, 1E
HESFE” b, T HIAEA, GPT-4 2K i
SR P RSO S, DTSR By < B > Fn AR
PR R AR R A AR, HLAE S N A
e E SN ORI | DN S i SR IR B
B AR AT ) T X PR 1 5

HE XA RN ES, H—2HRT
NTHEBE T MAKET & HILHEMA L AT
B RESE M HR R i B3, RS Tk A
A5 B A4 T B AN A, R0 R b A T,
IEAN GPT-4 FE“ME &5 7 gt HAT A A A 35
e, NKiEF BA MM et g ett, At
S B TR I B AR A S B SO, T AN T
AE NGk = X FPRE ) o
254 GPT-4fEXZFHEEXSERNNERKIE

W& 2 iR, GPT-4 S AERE JI 154081t KAk
JKF-, #(83) = 17.26, p < 0.001, Cohen's d = 1.36; {H
WER T EI2A, 1(166) = —4.66, p < 0.001,



954 L i 2 Eitd %57 &
K2 GPTAMEXLZELEXTEEINERKE
\ GPT-4 (N = 84) A (N = 84)
ki t P Cohen's d
Min Max M SD Min Max M SD

K 5.00 8.50 7.45 0.65 1.00 8.50 7.36 0.96 0.75 0.453 0.82
1 e 5.00 8.50 6.52 1.06 1.50 8.50 7.23 0.80 -4.91 <0.001 0.94
AN 7 6.13 7.50 6.62 0.24 3.38 8.75 7.35 0.73 -8.70 <0.001 0.54
GE RSy 16.25 23.25 20.57 1.36 6.50 25.25 21.89 221 —4.66 <0.001 1.83

Cohen's d = 1.83, IAl, GPT-4 [k =155 N 23.25
g%, MES2EA M SIS 25.25 45, FiE WAk
Tlad; MESEZERNE, GPT-4 fECEEM AR
oyl 16.25 43, 1 B S 0 R IR AS A
6.50 41

AR, GPT-4 WYMIEE . 1R . A3t
3o By it Ak KF, #(83) = 4.46 ~ 23.45, p <
0.001, Cohen's d = 0.24 ~ 1.07, {HHIE1EFS /2 FIE
St 2E RN, B BN T
B AR (LR 2 I 1) eAh, BRI P A ek
Jrif, GPT-4 it MRS 5 5 B 2E A e 4 4
T, BN 8.5 4y TERRTEME L IE I A I,
GPT-4 MK 50 543 5 43 F1 6.13 43, Y7
TH S EA W RARAF (8 1 2. 1.50 2 Al
3.38 %),

9+ B GPT 0O EHS%¥A:
gl *kk *kk
7L
6L
5L
4L
3L
2L
1
T i R B

Bl 1 GPT-4 MESLSHATESEREME.
P 7 TR 25 5 (%** p < 0.001)

155 P AR 1

255 GPT-4fMEXZFEEMEME. BFEME. tiE&E

HERAENEEERNR

WA AT KB, TERTEERIS |, GPT-4 %
A A BRI SCERAS & SCIR K, 1R8I, 4540 58
#, It H GPT-4 Fla A= AR AERLIE B AR S A5
H— M kB, FEMECE/ERBT I, GPT-4 ¥
AT HEAEERA— 3B SO, WeHiER—: £
MR REE T K7 BT K R AE M H YRRk
5 AREN EFHIER—PRE: FVFHFIL
A ETE HR, BB IR AT, T
Z 727 (S80)5F 5 F A —EM/ESC, H R THCC

S VRG] 5 K o BEAh, GPT-4 Az LA SCF 0k
A, R B A R R R A, R
CBFARGE R 47 3 6975 A PR R M85 (S5),
B EANEAEGZR B AR (S8), ¥
“H ALK Kk LR (S14)F

TG EE |, A% GPT-4 a] LUBLILUIE IPE #3k,
TR LI S 18 B r0 7 U R IG5 16 K, HE s
JEME R IR Z AR LS — R R R I
B A SR PRI B G AR B RN R Rk 1 IR,
HAFR T ey . SN, HEH . S ok S B RET- ok i
SR R IR I RCR o Ah, FLIAE AR IR BT g sl
Bk A NS AR R LA AR 1
iR DL S5 G A O BRES, Rk By R K
PO B SR R, 17 B e 3 1 A M A R Ry 1 1
Iy, I, SFA(S20)TE MR Uk RS
MIREIESE— W BB, d2 R BT Be -+ iy F il 3R ik
Xk I | X AR B A TR AT R A K
XF A BARAME O DT, BV B SE A I s g, SRkt
b2 F0 1 1) £ 5 B DL KB ST B AT JE R iy JR
MR SC; 2 A2 (S32) 42 FH BRIk 119« 2 A8 4 dom B 48 2
AR b, Rk iR g, Y FRIRE
HORZIE IR, EHERWEZE L, B GPT4 A
B N ESERREDT, B DA S VR Tk 58
PR FRIE AR Z RN ER, WABRR B
A — P A A LR R 2 3 1 R ) A 4 2 A P O e
5, WA, BAFARE N AT K E . BRI AR
e AL 3 TR ZN A IR, DA s A ) 2 &k . A
Z, GPT-4 7E“IRFB MBS Il B IR
£ N5 BRI AR TS < RRERIA I B e M A O T
PIR B Seg g, (HAATER M, GPT-4 St MA
(8.50 M T RN BLmRR T X, 7Er R
KRR e, 5 BB A .
GPT-4 AW TEEXNA BT F PR R, &
VEBFLALET R MM Z R RB) S, KR
Fars TAARKZF ., "k, GPT-4 A4 WK N2
HREE T BB I O “THARIR < APBrR
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ARG S BT LA KO- 48, T GPT-4 ME AT ... (S37). M2, SEIEEMIL,

AAR(CS . C7 F C27)fGak i T 1B . s8N
DI, it GPT-4 MBS F A EiE & %
R BT T R 22 5 LR R B, AR GPT-4 2l
FHZE N BAE 26 18] 3ok Rk W 8%, (AAS T a2 A
(1 26 1) FUR S FROE BRI &, AA R Ok
HFAFEA A, N TEBEIFAS A EDY
IR, ST bR TCE AT

PR T, St A R A ARk 1) e
M, GPT-4 A EME N e —: F V58
IR EG AR mmk G BAL: F Ve R Kk 2 “H
PEH—: R PG FAZIR LT TS
WAy ey FHIE G — 58, T HAT R A [R5
AEARLPE I B2 A I R 28t & 50 K AR Rl
W COSHIRE , MR B R FAREY
IR B RAER PR AR | R Z A T
MR, G 2R, AR 200, HULA AT
SRR S, GPT-4 A A VE SCN A R L LI
SCLCSROE IR, A AR Bl BRI ) R
PEATAREUE, T SE2E A WIS . BN, 224 (S63)fii
HT ARG Rz SEalmeeT RS
RO S BG4 B B4 g sl =R el ¢
AR A QT B N7 TE A BB E WL (S52) - B S VE XU
MBNET T, GPT-4 Z L2kt | g5 Pk
AR 7 35 KUk B RIS A, ISR A I R
B S, B AR RS B AR, 20l
WL AU BRSBTS Z R A R B
B, IR A XA A . TGRSR . AEZMEAL
FE A ESCARZE, AN RENE L,
GPT-4 KRZRkH“#w 4. B2 S BoK..... R
Jo B R 208/ I %2 SCARRESE
g5, HICARZ MR RGS, BN <8 K&
o F KAV EHZ KW E @A E WL ALE” (C5,
C13. C39 )“RAF L x4 0 44 X 2 Ao bl 35 KAF0Y
AE”(C2. C6. C25. C36. C46, CT1)“% ) KM
RAFWABMERFF LR PR ERL L TR
F&F RN (C8, C10, CO64), I H 27 iR i
S A A TR A N, AR G 3 T AN
R, R T YR NAERR, FIHZ R RS
RIS W BOIE s R MR T BRASBE, B
RN 2 IR R g 28 T KR T AL e s R SE A,
e« K, BHWIRET .. M, S4B
BHK.....” (SO“MF LM, HERAMK. ... 5L,
W ERIE..... ? (S MK H, VAT ...... W R,

GPT-4 1y“QIiE M A B b2t 5 42t n R AE,
VESCHE AR R B0 09 B3 M AR AR = AN S Fh )
AE, AR5 Rl aE A A HL G = 250 1) S
At i o
26 itig

W5 1 is AL RS AR 25 & 09 7 vk, %)
GPT-4 HURA B AERPE . I . W . Al
PESE 4 DHEARIRE I PPAL, R0 T AR N TR hE
e F LA R . AR, GPT-4 I SCHIR
OUHMES ) s s TS24, X 5HTA
WF 78 45 B — 3 (AlAfnan et al., 2023; Imran &
Almusharraf, 2023; Shoufan, 2023), &% 1 1525
Uk, KHILL GPT-4 AER M A N TR RE7E B
DUEFTR P Ew v B BA X, SR, GPT-4
W AR SO MERR AL T B S22 A, SR TRk 2,
XATRESE I GPT-4 M SCE R U6 A 2 80ty
AR SCHN U Y U A M 2R BUAS A B S 2 AR (R AR
4%, 2023; Zhou et al., 2023), fF7ESCALEE I [A)8 , i8
WA MECBEE KRB, GPT-4 FE S ATER A
Wk EI W EER, XS5KRKE 3 A8 H
GPT-4 MIHEMERAE AW E L 22 A, ZFE TR
BE 4, B0 T RRAR AR TE N TR R v A )i
Rk N HARELZEE L, I, GPT-4 HALAEM
R FG BevEF0k 5 B S AR B B i R, X
VR TN T REAE X 28 7 T H A W W L

3 #F5Y 2. ERNIE FllEL 52242 [ iE
SCRE T He s

T GPT J&& TUSGET BRI, w6k
AL BEL R (v B AL B8 SOk Kb SO ANRE B
EARMEFERIRE AR, ik, 5T 2 s E =
L ERNIE KifFH A, %4 ERNIE 7E 3.
RS T TS I ER R DL R | 1
PRI FAYRE, RIS B 22 R

H1F ERNIE & — @3k T O30l 5 I
RAE TR, A RFE VR 22 v S H ARIE T A L 1
W AR BT B i A3, AT, ERNIE 763
PSR R PE LT B SE2E (B 5), ERNIE
{14 iy AR TR S TR o W T S 2R R (R 6),
ERNIE 1E3CE 7R i R PE L T B 822 A (i 7);
A2 5 GPT-4 —Ff, ERNIE Kiff 35 Rt IG s R 5
ANRESLIFIER, Mk, FRATEE ERNIE fF54E
Bl PE AR T B A (B 8).
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31 FHiE

WEFE 2 BEAS Al 0 O vk 5 S PRAE A 1 3 H AT
1 REFE R —8 KIEF B A AR 2023
4E 10 H & Ay ERNIE-4, WP &M T 3 4 lar
SCL T, JEEEST T 84 4~ ERNIE XHi& e M1, Hh5¢
B 84 3k M, VEZ I ESF-342R 5 43 50 #b. Bk
Ll FEh ERNIE WA #E47 R HBr, WFoe & Al
FHAPEARAE A, 022k e — R4 i), 3o ffit
BAMGAE R, T ARIE 45 X 3G A e AT R A 46
M B, HOEE S T AR N A, B AR
ERNIE fiff ] 2 78 o ™ A S8 1 AH O A 38, P47 8
P2 G B RA

FLCAE AR H ST 1A B9 o Tt
o RIRER RS R RE A T v, G2 55 A A
PrIt 84 A TARHMEA IR X R, AR
16.57 %/ (SD =0.50 %), HHp 45 A, ZcH39 A,
FI AT 2 R S i, s S 2.

5T 2 PR, BRIF . a5 5T 1 M
[fo & T PRUE ERNIE-4 5 BSR4 AT i,
FATFIAERE I R 4% R L3R 4 B BTRAK U A 4
ERNIE-4, Jf Bfi B 0 5% L A= o i &5 3 o o i AR
ERNIE-4 Jir A= i 9 25 B I U ik i > 1A
Z5, AP MBS EE temperature 5
GPT-4 —&, Wik &N 1, MIAEIES AR £
FEALFIBEDLE

HE = AN (A AR SCE R D
PUEFI RN 2 2005 S S Lot A4 52,
Wk E BT, W EREA 0.91; SEIUE
PESCRER RO | 5 EE . QI P i 2 44 8
SER TR SCHUM RSy, YRR IWE B, RS
Bk 0.75,
32 #R
321 ERNIE-4 fMEXF4AEHRRIAMRFTEN

HEHRHEER

FEIA SRR HER 1 -, ERNIE-4 1547 i 3
T RS2, ¢(166) = 21.75, p < 0.001, Cohen's
d= 326, It4h, ERNIE-4 Bf iy 31 43, ffik
1353 20 47, ESHE R EGRAR Sy 25 48 . mARAE O

R 5 4y, HrEAF - S (LR 3),

E—2 A3 H B, A8 LA /IN UL S AR o
SCARB B BRI, 24 U K4
R, 4B A B8 B A A IO 55
ERNIE-4 9 MEAf M 0 35 10 = T LS4 (Z = —-5.13,
p < 0.001, A = 1.51); TE“H T ZRMAEUE (Z =
—7.71, p < 0.001, A = 0.33)FI“SCEHEWT (Z = —6.03,
p < 0.00)fF:45 I, ERNIE-4 FYHERAPE LS 538 8 T2
SEEEA HXFeFAE iR i = X )
if, ERNIE-4 BYHEGPEDIR B35 & T HIF A (p <
0.001) (i DLII25 W B 5% 2) 1, TELLFESR £ R
SCAR Y EAR SCSCF SN R, /NI AR R S 5
(Z =-1.66, p =0.097, A = 0.33)F1</ N PN Ik 2 28 4
ol F: 45 F(Z = —0.78, p = 0.434, A = 1,47),
ERNIE-4 R34 38 e T S22 AR GRE DL I 4%
W R 5% 2), 13X Z6W, ERNIE-4 FLACSC(E B2 AR
e TVl < R = 29

ARSI BIR, M HET HE &
SENEAPERNR |, ERNIE-4 B9 MERE S0 B4 T &L
S2EA . N ERNIE-4 e MAMRIOKE, W7EX
Iy g R S AR A U, S
- BB SR RUAR (BS), SRIECFE A AR
PR [R) >, < S D) S o << S 424 > 1) << = 7 AL
S S T P S R R A v B L e A o A
4, E10 76 BB = A0l & LR, TR b3 28 T «ok
AFT—%X®, MRAEAWS, ZREHKET”
XS, R T T R L R R e AR IR
20| B fipe AR AZ (1) 0 R RN R A EL T,
SR R Z ORI T A MR R 2 Rl
SRR PR IE R, A A A ) B A ) A2
S BN, I A 3 A i T A S ) S e = A 3] A X
LIPS 3

XFF /NG B “FE 5 £ IR, A ERNIE-4
G iDERE S PN R N DR (IR /N R N e )
WA B2 TR, Bt S0z~ E SR
D) HE BT B — A A 2 A8 E 1% 0 . ERNIE-4 [ 4
U IR k28 NG 7/ M % L i 3 2 578 | i
HIFEOFE N RIL, 0 E24 80 /DT 7

%3 ERNIE-4MEIZZEAARFXEBEXMNEARENERRE

ERNIE-4(N = 84)

B SEEE(N = 84)

IRE S t P Cohen's d
Min Max M SD Min Max M SD
AL 20.00 31.00  26.10 2.40 5.00 25.00 15.14 3.94 21.75 <0.001 3.26
HARRESC 18.00 25.00  21.38 1.33 17.00 33.00  26.37 3.89 —11.12 <0.001 2.91
W SCFiE 9.00 15.00  12.58 1.40 7.00  20.00 1333 3.08 -2.03 0.044 2.39
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-10.79, p < 0.001), 7E“HEFE )71, ERNIE-4
FOERRPE R 2 T R4 (Z = 7.00, p < 0.001,
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SRR A, BRI s e A
K. HH LM FEHSZMEMEE., “MERE”
£ &, T ESE#4E, ERNIE-4 24K <
BB LR SCESE, M RER BB v <A
K5 A A RS, HAE S P T
“TABRE X PRI B2 o 1T 22 B S 2R A AR
BRI TR R P BB de S69: ik A
B AR ARDT S ERGBABE, TR
TR EF B, AR T LHERFHRZE, X
BN BB IR AR R A TR AR
ZWH e, deh TR 2 EINEEF R, &
EHEF, LR RAE, BT e R fa e
ATE RO H b, MBH BB 2R A —Fr3T R T 4
M, H%RiE, B, RAT AR BAER R S
H—FHZDNT S BRAGBEHBE, CNTREA
SRR, NARFERAEAZRZAALLABENEE, 7
ERNIE-4 A= AR & A [RIE, 38 XS5 Rt T T A
PRPEARAT, F0 5l b A AR B A2, R AT
A PP o Q0 S70: “H A BB 35 AR T
5 ZARGBABE, CMNTHRRE T EHEFHG
B NI SR LI R B R | N & S e o
WA B R BES, AR T S 2 R T RBHM
LRSI R 2 T AL I Nl R Bl O A D A
Koo BOE SR A=FF 2 +ARL BARA, RABIFHEE,
Al L, ERNIE-4 HEE 5 H A2 B0 2 A0 HE SO,
JEMNH BRI B 2R EFEE, AR
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%* 4 ERNIE4AMMEXZFHAEXSERINERKE
) ERNIE-4 (N = 84) A (N = 84)
iy t ¥4 Cohen's d
Min Max M SD Min Max M SD

b iER 22 6.00 8.00 7.29 0.38 3.50 8.50 7.03 1.10 2.07 0.040 0.82
Epeges 5.63 7.50 6.72 0.38 2.00 9.00 7.25 1.22 -3.85 <0.001 0.90
AN 7 5.50 8.00 6.68 0.56 2.50 9.00 7.01 1.34 -2.11 0.037 1.02
GE By 17.63 23.38 20.69 1.12 8.50 26.50 21.30 3.29 -1.61 0.110 2.45

it T, AL T SR A, HA W e
324 ERNIE-4 fMEXZFEEXSERINER
Livd o

RN 4 Frn, ERNIE-4 B5 VERE J11540 #
i BA% K, #(83) = 22.05, p < 0.001, Cohen's d =
1.12; B 5 B2 2g 4 2 0 N7 7 35 1k 2% 5,
#(166) = —1.61, p = 0.110, Cohen's d = 2.45, 4},
ERNIE-4 1515530 23.38 45, 1 BSR4 1 B
IR 26.50 47, FIEWART A . (HEGTE
M2, ERNIE-4 1ESCE AR AR 4 R ik 17.63 47,
T LS 22 A 1 B AR AR 50 (UA 8.50 43

FLURINT, ERNIE-4 RS M . 1HEE . A
PSS YT Bk K-, #(83) = 11.15 ~ 31.00, p <
0.001, Cohen's d = 0.38 ~ 0.55, {HILIE TGS B3
T ESE R, SR AR PR AT A S
SR (IR 4 FE 2), AN, FERLVEE | A MR
A3 77 T, ERNIE-4 S 0443 51 8 8.00 43 .7.50
S3FN 8.00 43, IR EL S AR A 1 B A543 (43 T R
8.50 43.9.00 43 Fi1 9.00 43); ERNIE-4 fix 2%/~ A 43
9 6.00 3. 5.63 43 HI 5.50 4y, BIE T ESIEARY
AR 5> (5r 3k 3.50 43 2.00 43 F1 2.50 471).0

W ERNIE O B4

* sk

1 1 1

— N W A LN 0O
T T T T T T T

A 72445 olfxis
¥l 2 ERNIE-4 FIESCEAEFES/ERAE M . 58 Fa)
P WA 225 p < 0.05, *** p < 0.001)

325 ERNIE-4 MIEZZEENEM. B,
fliEER A EMNEFRNR

WAk SCA A BT & B, FE M PR RS

ERNIE-4 F124 A Az il 1V SCERAF A SCIREESR, 15

W, Z5A5E%%, I H ERNIE-4 Fl124 A4 #RAEFLTE Y
MERbR SRS . B2, kM|, e E
B B ) M iR A RN IR I I A, B, e R
AAFG A AEERERCR A E A
(S86), “BF KT T 43 3| 097 F 3K R B R E 3 32
M a7 (S87), “B I T A FAL K8 F B RK KRR
T AR LT B (SONE  FEMESCE VE 80T i,
ERNIE-4 ¥4 i T 5 5 R ER A — B SeAs,
MR, THERER” T KB, FAMR
KZ B “mF kDRI, AR KRR M
Z A RAF— B REFF ORI,
ERNIE-4 E A E SCHREA AT A 1 18 2 J i S
LU, UEBA T ERNIE-4 HA 8 A 5 5y fid
FHRNRE ST, R IR A SRS T AL PERE T .

FETE I I, ERNIE-4 Sl Ak it 3t
THEZHI NGB RE, X5 GPT-4 fETERZ M
A, e B Az, Bamo R, & T
MR EAR, AARPEESESFE-AA,
X HEF R RAFHA AL F " (BS) “EF A S
FMPRI, mE R E, ARERMNEFE—
AR A W A Z M A i B e ML TR BRI
1, SR ERNIE-4 R T 28 A1 i 1), H R
ZAHE TS 5 B E R A B, IR IR AN —
FEF= ARG IR S 55T 1 IS5 R —8. A
T, AR SR PREE . B LA DL Y
FNCRFRIREE, R, BN Hilb . &
TS TE T ORI IR GR IR W ROR o Rl 2 ST
A IE T RS, S SR R AGE,
i ARAESBUT R KRR B SE R,
B R AT IR B TR AT S, AR LR
W RS, URElCmEw m , FR TR EEA
WA, RARJER, 8 FRES I, "Fdh: “Hdk
R, ATAA R E S N B AW e F) &) B 36 4
Wk, RIR, A RIS HHR T
HWEM RETREHZIH, TLFR, LAXE,
okdk, BB G RE G R, 2B EALN



% 6 1

rKIE S NTTREBERYIE SRR . JE TR S B 5 s

FHTECRE IR 959

REWNE XA, ZHXHFAASRXTHARARRAE,
(S9O)TE 17 Ik e 3k 1Y &2 Z PR J5 ThD, L S22 A 1) 1 IR
TR G Z A0, AT ik ST Y AR T 4 D R
YL ) BT RIB R 2 S AR TS K, T ERNIE-4 [
BT TR FE BRI 1 A I SRt 1] A9 5 i, AR BT
AR BT TR A 2R e R TE
I B R IR . B S FAE T R <5 T KR
‘RaEET@mYOZEk, K, LA HERE, R
RIZ K25, "BA Kk, & THELIE
T, T REMM, WKL T EHR, BiL@
1 2 HER”, (SO1)[R) I B 5L 27 A 1A IR sh A58 1k
(4, ASTR] SR I 1 3R R S — R BN B S, 1T
ERNIE-4 1A #f-fift = {4 30 52 2 A2 IR b 24 3% 1415 Jak s
NRETT o 5 GPT-4 YR B —E, ERNIE-4 [AlFE 7“1
JEFRIR M LM “IFIRERII MR 1B IR IR Y
=R TR B N1 = R 0

TEANE P [, 50 3 A BT 201 OB R} %) i
M5, ERNIE-4 A= plny 380 5 w5 B2 Y W] 5 v R AR
UM, dncsmmp M, JTIERRR” “@MZIALR
A cmm i, FRAEFT @M AR "R
FUHT R, RMEM—FFARKG L h R “%
IR, R —FFARKZ R E IS B
L, AT N EENE S 2, & FEZE
IFRUERAC ., e A &L &, BirsEF> <
KRR, mEER “HRAK, MAER” “FR
Ak, FRBZE”F . ESEXEME & L,
ERNIE-4 £ lUVESCN A R Z LS5 . FHA 1 FR
R E, WS G RGBT AR, T
BN . B2, fHEET GPT-4, ERNIE-4
e LA™ -t 1 P 3 e Al ] Bl i), 3 TR R 0 1Y)
AR, g MEZR T E—HFFaTF L
Ao F o, RUTHER A THEAE, ERFH, 7 (BT)
“HF A SRR R KRB, KAV IZIL
B — AR R LR ” (E16) “& 5F 5L iz A% L1
—H#, BAEZHE, HRER, REdEE A TR
2R (B32) FLSE 2R A i A Uy o =X, 3
MNAERBMETE, #—-PRAEEE R,
ERNIE-4 AL MMAERIEF WG H T8 Z 0H R
SHEGX 5 GPT-4 fAFERCRANR]), (H A 5 H 5]
AR AR., v Ax: FREY, LAETEL;
FARAG, RARILE " (B6) “Fm RENE, &
mARFNFE, 7 (E11) “HiWL@m B, BAmiER”
(E18) “Hi ¥z, FPMZ, MEZ, W\AHZ, B47
Z . 7 (E38)TELF 1 R G PE [, ERNIE-4 & 1« 5

— P — W R AR 8, {H 2, ERNIE-4 £
G R A, 1 GPT-4 1 Fl 8 & s U 1o 1
WA S BT 5 T 4 A e e 1 [ AR
AR, 4 P S B s AR YA m e Oe e, 7 AT
AR, TR T B MO0 S . SOl 7R
HEZ RN, MERF . BAL BFEGER P,
EMTEE@Y, LERFZKRAGER., ” (WK
MBLERFE . A, KEEH7 O ABEREM, E
Emy R A el X B, 7 (W3)

T UL, N T RE AN B S22 A I R M
AR . FIEA R A R T 3 5 A AR
%01 WG NEAE, AR LRI T2
LS SN A B B ) ) TR I R, XA
TR VE SCHEAT Il AR I A XS RN, FEFESCrh
Bl AT AN R B R R R, LA RAR T A UL
Mo M ERNIE-4 Rk il T = A~ N8R IR,
A B ) SCAS S 5L F 1 2 B A7 R A B
PRI I HE A g ) A SC i = B S A I TR 6 R RS AL
f, PR THAEYE, NIRRT . B EX
M. FIREEH EARIE A
3.3 itig

Wl ERNIE-4 Kifi 5808 5 B0 4 1 5 g
JIRIAERRME . BLEE L BB L RIS ESE 4 e R
M EL 8 & B, ERNIE-4 3R SCRIR B s 14 & 1 B
SeegA, H ERNIE-4 S AR HR HER P = T
SeEEAE, AR BRSSPI M AR SRR S
P I, ERNIE-4 BUERa A BT ESi g, 5
WF9E 1 BS5Ie—EERUE TR 5), RN TR fE
FEBLAC SCHR AE R M LB A I A A (HE,
ERNIE-4 AR SO MER AL T S04, X5
ik 6 IFA—. W TH AR SCHIE F XUE . A
S ADOEARAAF, HEASENZAN
B PE R FS, 2010), B4R ERNIE-4 B2k
P AR B, (HF T i AR SO A 1 5 KU N
K7, AT BRI (% 7 55 RN GRS QN R AR i S M
BHE S, BRI DL SE SR Z & Mg R, &
. ERNIE-4 R RF SC 1R 0 i 1 28 BN Gn B8
244 (Li et al., 2024; Rudolph et al., 2023), 1E 3 5Hr
KB, ERNIE-4 FRik RO ME i 3 4F T IS8,
XEWF5E 1 W8 RIFAR—BCLHRF B 7), X R
ERNIE-4 7E 91 SCIEEE T Wi 7 2k B B B
o WA & IR, ERNIE-4 (55 B AR 3 M A
HAEE, 5058 1 85 R —B G TR 8), &
BT T RE 15 R A B 3 M 26 38 M AETEAS 2
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41 AIZHMNIESHABEXNERK

TEWE SO TR M ALY E P E 7 1T, GPT-4 F11
ERNIE-4 HA W B 5L fEMEmtEJrm, W
T ANTR R T iERE, AWK ARG
FACERGE Ty, HARMEN T A2 P25 AT 3 i 45
fig 0% R O R0 B i A AR IE F R KR A iR 25 h
(Roumeliotis & Tselikas, 2023); [F]f}, H5HELHA4
FHEE, T B AR 21 SO ) B N 2332 B4 A
T g AR B O UL S, A B I R R
BB A LA AR, XS T EE
WE &8 Ll R IE AR £ (Rahman & Watanobe,
2023), NULTEE T B AR B SCHR DL S 2
S8 Ty A B R

XFEEMIIEN, GPT-4 5H L FALES
SRR FE, (B ERNIE-4 B985 i & 5 T H 5
. NSCARHT KRR, N TR eI B A3,
FEAnBeA HOM T bR AT S HE S . X FEEEHR T
KIEFEBH By TR L i3 BT
SCHEE . XTBUMEINZR . SCBRIE I RIS ) SRR
JjE(Baidoo-Anu & Owusu Ansah, 2023; Roumeliotis
& Tselikas, 2023), REPRH A -5 LR AHMF G 1
WA, HBBIEHAE A . R S A5 55 [
i, AN TR BRI R 8 SUAREE, 8% T
AT VGRS AR XU, BRSO FEE1E & L
YW T S E(Fyfe, 2023; Gala & Makaryus, 2023),

SR, FEH AT SCR AR MERPE I, GPT-4 F1
ERNIE-4 BYR MBI NI 74, IR 2 A =4
J7 T : — & GPT-4 45 B aY 25 S 2 5 T A I 2R A,
e YIZR ) F SCE R (I 0.12%), FAFEAR K
(¥ S04k 2% (Mindner et al., 2023). [AlRF, R H
SRR AL S — o B P SCIAR SO, EXTTFIEFIE
FFRIR R IR S5 5 2 ) SCF 30, ik = 2 g il
GRBOEE R ¥ (Tian et al., 2024), XFHLLRIR
GPT-4 SCH SCHUERAMERATE . A, HES2EA 2
T SCHER G AR a2 52 1 BRAR SO S Sy il
Yk, HugdfgAmEa) & X i 25, & H
A N % BE X L) 52 B B9 (Baidoo-Anu & Owusu
Ansah, 2023), T HE CEFE S HEERERN D R
A E G, POUE XHRE A S R ITRgt
R SCA TR TR 25 TR AR 32 (R TELET, 2020), XX A
TR RS — I 2Pk, M, ESEAE A
AR TE L TARE I SCAAG AR S A2 B v, et

T H A SOSCAAR S SO SCAk L D R AT A
T VAR EE B, FEaEATHE I ME B8 (Divekar et al.,
2022),

I, £ GPT Z3ifif 5 b FIF LR
WE A, N e SCEREE E, g SR
MY BT i, $2 i L AE b SCIE BN 19 SO 7k,
MR D SCA R 22, X7 F 300 ERNIE 45 K15 H A%
A, B — A R AR I SRRV, s AT
RESCTERHE R, $m AR KO8 5 BB UE B
SR SE N, DRSS T LA A 7~ 1 R 1]
HESHERE,

42 NI EEEX ARMBR D IHFABEE

N T BeA MR, X ASEIEHIA
Mya SR E s S s T E Kb, FE, AT
BRe e Ak 2F > | R 2 S HR AW
FERTEIE NG A& R T, P N T8 e
N . DR E R IERE, X A rt &= A i Pk
S, AR N T A BE H AT IA Joik 5 B A2 A AR I 38,
HHE AN, tedn, AR sT T AL WK
HLAS A Qi) X XUBS: A 34k 247 MR R =AM
Ky AR R S iZWF5E X ChatGPT-4 Al ChatGPT-3.5
ATIE AT, PR e A TR T R AR AR 1 48 2 R A
AT R, RICHTENE L5513 T 10 JRURS: ALk R 2% 41
SATR . XSS RN, R Al TIEHIEHA
5, (BIXHE 15 S R I mT el AL R
AL E S M EH(Zhao et al., 2024), X EEXT A
TRBMAEL ., MR REAEZ G &, th
T NSRRI R ) 3k sk e I B i) o B R
iak,

TETE M J7 1, GPT-4 A1 ERNIE-4 {73415 43
M S A% AKCF, B AR T B e A, H 3B
EATE B HIREIRM RS, o T A AR
AL, HATYIZRR R AR A . — 56 F GPT-4
1L S 2 A A SO AR R BB L B Y R B
GPT-4 #5 e Xi U, Az shtE R A, 15
PEFRIEANFE 4 (Herbold et al., 2023), 78 HJ5 A2,
KB T BRI 8% s g O FF 35 T NS0 A el
S IRAAR I, 17T 2 3 A AR R I A AR RN 2
RIS R REFHRATEERE RS T
REf RPN LR S IF IR Ny, H L 32 L T SCAS T i
2 5950 7 SR (117 3/ RYa o I N L b NN SO - 7 R O
(Adeshola & Adepoju, 2024; Spennemann, 2023;
Zhao et al., 2024), L2 T, ARMREERELZE
BLODHEARE SRR LA AR, B, BIERE
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T BAYRRAS SR I S AN B IR RS N, (H SR
HROR e = N AT BT 4R A 114 A JHL it 0 A 7 1 R
ZfiHl(Cooper, 2023; Kurlinkus, 2023; Simon, 2023),
FER V7 1, GPT-4 il ERNIE-4 SF-¥45 404
I KA 7K, BRI T B S22 A, 25
J& GPT #il ERNIE 32 BR T HAN ZR4cdhs 978 Bl 2 4
P DA R B 1) &2 24 P (Alkaissi & McFarlane, 2023).,
V15552 24 4 B98I\ O (Computational Complexity
Theory), 4k N T2 AE T a8 i 455 2 18 59 A A 4 2
MR —E R R RIS, BRI e T
20 i F1 P09 Bk e Y, sz HOE A9 B3
(Bossaerts & Murawski, 2017), st E 168, AN T8 AE
(155 AR A B T8 I R 2R B, 33 8 SO S )
A FRA A 52, AT Bz Rt . R
P2 81 38 15 Bl A% O R AE (Filippi, 2023); JEHAT
BRE M2 S F T LA IR, HARE B SOA 2L
S T YN GRBE i i WA 254, R BTPEA 4R,
M RIGPEA JE (Yeadon et al., 2023), 52 4L, AZS
RIS PERLA T BRI N8 . IR, &
FEML Y H IR AR A R A FE R, HILERES
AR R A fE R AR 2 S, O R TE 2R S AR HE 4L
FINES, 1284 2K T 5 FHE), s, PN
BT T4, JEAT 2 5™ % A shIE 2 018 1k (Cai
etal., 2023), IEMEHY F SCEHEITE, S
S BUR NN EZY o R i E Y (NG = 2B b
2 > PR TPl R PR LSS TR S BT AN DB A A,
H3X 26 5 e 702 AN R RR AR H AidE LLSE 3Ly
(Herbold et al., 2023); JUH T IR SCARIRZ &
SC R A SCAR S S A5 T, LA S T T I TR S
FIRAERZ A BIVEAE S5, AR B tE Rk
RE 102 BTN TR REXMELMBE G 1Y, X IE R ANKTHE
S & R A BE I AL # (Martin, 2023).
EAHT R JE, GPT-4 Fl ERNIE-4 /E S5 1R
B ARAR S TSR AT 4y, A | 1R
PR BlE M =AE R, XER AT EE &
FE MBS 40 28 o AR B 0 U T
GPT-4 A ARG 7 5 B2 A fems o0 4P (1
9 8.50/10.00), FJ WA T RETE AL IR AN BeE J7
T X NS GRS Pk, el T N TR RE AT
R AR PR Ay R e K dl, W e A it A [ 12 R A
B, HIEPREIOH R, &5 KM EFIE AW
45/N(Adeshola & Adepoju, 2024; Rimban, 2023). TH]
XN TR REXT AR PR, ARF LR T
BRI BE R SRR 22 S, R SE o AN

KAEANE 7 | G AR IR KO S8 T W A2 T e ok
EorE S, UFBOSTFRATERSAEA
S ARFANLE SR Ae, ek N 5AMKRR 2T
KIE

PNGEERSAGRIEPSRER 18 & SN S NTE
A BT H AR B A RO S A I R R
MK IE S BB A B (F %, 2023; Adeshola &
Adepoju, 2024), HEIRKIEH A KR R
FTIFREE - 2T RE ), 2R EA N Ry &
o M METETE IR A R EE NS ek | BliE
PREAN RGP | TR A SO B LA K E 4K 2T A5 RN
RE AT R A MR R B . A IRERFL R
(FREREE, A, 2024; Rahman & Watanobe, 2023).
XAEAR A SEMATE I IE | FIA L6 B g B
20 A A2 35 5 R LA, TR L A0 v 1 1) M R o
B M, K 2 T ORI E B E DL 52 A O B Y
(Chignell et al., 2023; Dillion et al., 2023),
43 MEXHFEMREBT

N LR GERARRMF RS, i HEE N
NS B T IR 55 . TELRAE BE ST
H LIPS 5wt 5 S0 20 5 o ) S AE S
(Adiguzel et al., 2023; Sharma & Yadav, 2022), 1A
T RS Bh 00 AR i ER AR AR DL BT AG 2 AR Y o
b 3 B (Jauhiainen & Guerra, 2023); Sh2# A= 4 4
“THA IR I, LIRS A5 ) 4
1 (Loos et al., 2023); R HEEREL2: 2] Z AP FIIHBE
TR, B 2 2 2 4T 45 (Roumeliotis & Tselikas,
2023); A Ay R 405 Uil BB 1 2 A= AR 0 o3 A A
RS, EE AR 7 2E 127 >0 XA AN N D &,
PO PEALBCA T T 2E SRR (Arif et al., 2023;
Baidoo-Anu & Owusu Ansah, 2023)%, {H2&, AT
BRENE Dy R AU I AR D0 A 280 B <280 R 27 AR R <o
It B R A — SR 2 o 1 Gao 55 AN (2023) & 3,
N TR REAE R N SR PR IR, SUARSS B L
B, SCA NS AR B I = XU . Mindner 45
(2023 HFFE M & B, GPT-4 485 1/E SCK BEA BE,
Horb 50% 3 AR TE N A, SCA A LE R A
SRR ARAUE] | SNV M A, Bz )
PEFNE IREAE

UL AT UL, LA ChatGPT A2 B9 A T8 REAR
TR, Bifi NJE S PR e, eIFA
AEH F8IH, EARBERBNNEFTIIREER,
2023), HE N TE G LA A A F0IEH, &%
FHENFIIE SR I RE(R TR, PRELIT, 2021) AWFFEXN T
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T REHE B 2R T RS SO ) P BT A L Ak
SEMAGERTS; RN TR e YR EDIRE, N
S RSP AR A T SO D TR, Bh UM AN 2E A=
PRI Z (W 5 AN a5 TR REsg B Uk
W, AR AR RS W IR T R ) 1R L Re, HnE
SCEE TR, A B TREEAECFEI NS
JERBME . B, TR R B SCE
FIRY o VA B R S SRR L B 1, 2800 T LA
TR FH HLSfe el B 2 A B A AR SRR, R S5 S
M ER TR AR H B RS BIRE T . R
RHEN T e A 22 15 3% 58 R 105 465 4 5 0 T 1
LRSS, 4B SR TS SRR T . S,
)T BEAS B IS MRS, AT RE
il B S B O e 2R A R L A T
e SE, ot EIRMNEE BB EH AT ) .
filhn, AT BE SR IR A BB RS VR ML,
SRIG B O 45 T8 B AR s v Rk 8 5, IS
TR g, B B A S 1 R R RE L 1)
ML SRS, RERAT RS A TR, RA e
T EERE S B, MT HBA TR 3
T PR P B B Ve R AR A PR, R R Y KT A
RGN AR D T AR ISR, FRE AR T A
> v AR SR BRSSO SR e | B
wPEFRIRRE T
44 ARERE

ARWFFEIRE] T HRIE BB, $UE T ARG )
BB, (RIS AE— 5 I R BR Ak o

B, AW AE R SGESE R IR TN TR sE i
HREII MBI, AR5 T 7R 2115
TS T IS A TR RERIE S e, IR
RN TR BB F RE IR R, AW s N T8 fE
K TR SCAE P, DD SOk 25, AT
M55 F NF A = st i g

HKk, ABFZELL GPT-4 Fl ERNIE-4 kR
AN TR ReMAT TR REJ1IEAN, HRTFH TR A,
2 R T AR AR S 7 D 2 AR R O B o v R S
i, HiET R re R s (b &k e v, (R,
N TR REMIE S B S PP th B S BRI, JoHZR
BN 1) B i 7 sCPEAl N T3 BETE 5 fE 1 B9 Bk
K TEAE L, o AR AR v A ) s v T ) B,
AW E N TR BB S R R, iRz A2k

T RAIE

PR, IEWMAII N ZE R, N TR ReMIE S
PAE T8 RB R ERTE M, AR 2 AR H
W R IR EE A, TARIE TR R
N5 Z M . (ARRAERTR RN T GRIES e
(AR, 2 R A R R 2 8] (4 A B e )
L, I N TR B E S e I R Z L . 1%
AH IR A R, R LR, AR RN
22 BB B O RAS | I 21 O A 3R B IR
M, RIAFRE . ARANTHEELRHIESESN
A TR Bs, G e e A7 28 17 J 5 DR 2% %o A BB 7 1Y) 5%
M, 2 (A5 G 3 g — 1 ] A

)5, AWFSEPEAE T GPT-4. ERNIE-4 HIHSC
SR WERAYE | RV | B R T 4 A
febr B 225, B T HAE P SOESE T IiE 5 LR
FUASIE o BEAh, FRATTH R 25 i At 5 2 (9 PPAN 6
WATEEE | TPRERCR P R, X S g R R e Xt
N T REAESCPRI T ) R E X E B, K H R
FRU 7 Ab B BN ) A A ) — O R T SRR ) — A
By . IRATHBIE LB, GPT-4 Al ERNIE-4 7£ [5]
SEREARL ] R e B LR e v 1 — B0, BB AR RS e
MBS, A, PRARIX SRR 3R i BTSSR 2 —
ASPRAR, ORGS0 K F AR AR (R
o FAN, TR IR S M IS 75 455 52 B i FH 1)
EEHNE., RMNWAFR LI, RE GPT4 Al
ERNIE-4 7EVF 24155 th /I A, HIEABBHE
ARWES I, A —E R BRI . PR, 2 X
SR I P R, PRI TR, K
TEEZ N YRt B sa g Iy, A B T4 m A s
BRI A A AT A PR R PSS, i R 2R K

5 Z5i

AHFFER AL MR B SR 45 5 BT ik, A
HOSCHR BT R B 58 T AR NN T BE B0 5 AL 3R
AN, WFFEXE T B AR TR T BB A SCALIE I
AEJ1, IF BB IR AR R MRS B R
SCo FETRAREIRMNE, AT L2458

(WAEBLASCRTRER M | 5 RS A 2SR
FSeAL G LA, N T BERY TR 7 RE ) Bk
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Abstract

Previous research on generative artificial intelligence (AI) has been primarily conducted in the English
context, but it remains unclear about linguistic strength and weakness of generative Al in the Chinese context.
This study focuses on the accuracy and normativity, affectivity, and creativity of Al in generating language
knowledge, and explores its cultural adaptability and ability to generate humanized and personalized content.
Evaluating and analyzing these key indicators helps us gain a deeper understanding of the linguistic strengths
and weaknesses of Al, as well as cultivating the unique advantages of humans in education.

By combining quantitative and qualitative methods, we evaluated the differences in knowledge accuracy,
normativity, affectivity, and creativity between large language models and real students. Specifically, using an
explanatory sequential design in the mixed-methods framework, we first tested group differences in each
indicator among GPT-4 and ERNIE-4 versus real students on knowledge accuracy, normativity, affectivity, and
creativity to test the. Next, through content analyses, we explored the specific performance of large language
models on each indicator and the mechanism of their linguistic strengths and weaknesses.

Study 1 found that compared to real students, GPT-4 exhibited higher accuracy in modern text knowledge
(especially conceptual knowledge), but lower accuracy in ancient poetry and language usage. The knowledge
normativity of GPT-4 were comparable to those of real students, while its affectivity and creativity were lower
than those of real students. Moreover, the highest individual scores of GPT-4 in normativity and emotionality
were on comparable with the highest scores of real students. Study 2, based on ERNIE-4, confirmed the
aforementioned results, and the accuracy in ancient poetry was still lower than that of real students. The results
exhibited the advantages of artificial intelligence in the areas of modern knowledge and norms, its shortcomings
in ancient poetry knowledge, and its potential in affective and creative expressions.

Taken together, the current findings demonstrate the linguistic strength of generative Al in the knowledge
accuracy of modern Chinese literary, and the weakness regarding ancient Chinese poetry and affective and
creative writings, as well as generative Al’s potential in normative and affective expressions. This sheds light on
the field of the cultural adaptability, affective and creative expressions of generative Al, and has valuable
implications for the Al-assistant teaching practice in the Chinese context.

Keywords large language models, language proficiency, accuracy, emotionality, creativity
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