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WAME: i 5 R E N AR, 72N TR BESE & SUR AT IR 5
N RO HAR T AL ST ZAEVRAG, JCHAENT AT BE T T, R BRI
HE NI AT SERNE . Ur AR BerHR U1 & R AR B 154
R, SRS EEUL TR S DASEIUA ROAE, BRI RS B A S AN RE T, BE
5 X0 R AR TR R 1R 5 BN

AW FEUN LR GEHE NI RG], RE R 5 A7 WY, RGEIRT
TR AKTE SR U AR RE ST, B AR SR 2 4L PFIIAR R . £ “227 1
AEfE, EERHEAIPAE. A REEESHUAFEES, IFRaBERE #
AN, BT N OH SRR, PP OE S B SRR #0879 S s
W, BRI RIZCE B Bes AR R B R 5 R0 07 5, SeBl Mt s 7 AR
gEr, W iR X . YRR R I S S g, SR AN 2 PP 1]
R, I TR R TS R T A e N IVRFIE T4, SR IR F IR = B H Al AS
MNE Bzl et

AR SRS, BB sy BRESAE. NTHRHEFEZ MY
BT, MEGEVPEHESE . I ARECX 1 t test #2400 1, LIRS REH: WK
B F AU deepseek-v3 A H W FGME BRI —EZ R, HXIARZD, AR
BV W ARBETRE ST, EEFIFALRE, VI IRISRT 206 FRy, A ARH
BRER sl HX) BOVAEUR, B I RGEEIFREBUR 2 WilE . o SR
DU RE#0R A A PRt 7 BIRAKYE 5 se kgt BEHESD 1 ORIE SR A A 215
F AU B BT, HONEE AT YEOREE SEORM L R i 7 255 .

REEE: KIESHA, Uricsedt; NLEGEHE: Hailtsy BZaaT

Title:A Study on the Audience Design Capability of Large Language Models:
Taking Artificial Intelligence Education as a Case
Abstract: As emerging interactive models, Large Language Models (LLMs) require
comprehensive sociolinguistic evaluation in the context of Al's increasing integration
across various domains. Of particular importance is the capacity of LLMs for audience
design, which directly impacts the fairness and effectiveness of their applications in

education. Audience design refers to a speaker * s ability to dynamically adjust their
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discourse strategies based on the interlocutor’ s cognitive state, identity, and contextual
factors, in order to achieve effective communication. It entails a high level of social
awareness, enabling the speaker to tailor the linguistic content and structure in accordance
with the characteristics of the conversational partner.

This study takes artificial intelligence education as a typical case and systematically
investigates the audience design abilities of mainstream LLMs along two primary
dimensions: variation and invariance.

The variation dimension considers a diversity of educational backgrounds—such as
middle school, high school, and university students—while also accounting for differences
across disciplines (e.g., humanities vs. sciences). It assesses whether LLMs adjust their
output content based on educational backgrounds, tailoring knowledge difficulty and
expression styles to different educational stages and achieving personalized outputs.

The invariance dimension focuses on non-educational demographic factors (e.g.,
gender, region) to assess potential bias and fairness issues. It analyzes whether model
outputs are interfered with by irrelevant sociodemographic characteristics and investigates
whether LLMs are influenced by other personal information in audience design.

The research adopts an interdisciplinary approach, integrating multiple disciplines
such as sociolinguistics, natural language processing, and artificial intelligence education,
to construct a comprehensive evaluation framework. Experimental findings suggest that
while models such as DeepSeek-v3 exhibit some sensitivity to educational background—
demonstrating a moderate ability to tailor outputs across academic levels and disciplines—
the variation is not statistically significant and indicates room for improvement. Moreover,
the models show relatively low sensitivity to non-educational variables such as gender and
region, with minimal evidence of systemic bias.

These findings contribute both theoretical and practical insights, offering a foundation
for enhancing Al-driven educational ecosystems and promoting equitable and
context-aware language generation.

Key words: Large Language Models (LLMs) ; Audience Design ; Artificial

Intelligence Education ; Sociolinguistics ; Educational Equity
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BEBAF RGN BIRMNE, HAREENARFRIEBL. E TR RGN
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ZELRTIR, ASCRERIESHMMTARRITEES], dataEsHNERgEES
AT E RKRIBEE T, ERANTEREE T, WA 5AR A A B 5y
BT 24 B E R KRS S deepseek-v3) TR A W5t BIWT AV THRE

2 CHREZEIR

BEE KBS HRA (LLMs) TESSUS) 2 A, 4ul BRGS0 (NLP)
R R EE AR AU 5 A U UM 2 4 AL AR R R

MG F IR, 1525 RS FETEA 215 5 30 T MR 15 3 78 40
R, “WEAXiit” (Audience Design) HEiRTEHI, 15 5 KUK Uik & 4 I A O
T BT HREN R, AR A R s 50, W] DL i 2R
FI DRI R LR MR o X 2 UM 0 3 B p B AR A 51, 122 RUR = 0 2 0 5
RS = S ERER (Bell, 1984) o AHCHERIGTE NLP FRIGRIIEM, 225 18 H in
[ AT b e — PRSI R, BT SR O R AR A (T AN Rl A AR AR N ARG
FRHH (Blodgett et al., 2020)

FERALRE I T7TH, ERKHE S B 2 RS HAE ) EIUE B35 HEE . OpenAl
) GPT RAIGINEISCE &S @B AERALH], i 25 B B R HE R A ) S8
35t . Google [ Gemini 5 Meta ff] Llama2 NJ{E £ 5 FlAb# 5 IR A RS
. WM LA Mixtral A, REHURRR S TSR GEE. S W& RS
Ky MEATHEARBE. DeepSeek S5 HT AR NI i FVEMRASRTHRALH AR,
ZRASBBTEA S A2 . SCRYBEARAEAT S5 h R DR

CA BT AR BEER R KB S AT AR T e 7)o A B R G 2 535
PR R AR T T B AN ], 1015 2 250 R B R AT 1 15 1, PRl
ABATTREAEL T — N e TR IR ARIERR, JFEER T — Pl T B4 R A VG & A2 o7 2
HIE N ALH] (Takmaz etal., 2020) o & FEERAEGMENETIE (NMT) f77E
Rl A, ) ORTE & A AR H — P AR B R 1 7 ik o 1205 V2 B e e rh e =)
THEE (AoA) WL, MERIRESERTS4FE M (nJLE) K35 5 /K°F (Oshika et al.,
2021) o fEMARFE AR TT I, A¥EmE TINGT TILERREES (CDS)
s, RILLEIES MR s, B8 AT iREY ], HEAR



RSN TRIERE IR T RO EEL (Huebner et al., 2022) .

FEVPAG LLMs MothasMori, A %8 RAENRRE Ak N S K SRR
RIEIFEIR, BRI LT P RIS 5 A ko N O SRR BUR, 2R A
OGS T S M 535, L 45 SR 52 B0 L PR R S AR | SR 5040 B oK 19 22 5P (Beck
etal., 2023) . IEWIWFFLHE— 8 H “sociodemographic prompting”  FIMES, 1%
Fge N SRR MR AL A SCA e ORI BURAE . (Mukherjee et al., 2024) .
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U, HRMAL21E F FHELL S 208 W W45 & R RIAT  A L 2 1
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3.2.2 BRI
3.2.2.1 {55t

PR AL IR 0 LA sk N R BEBCE ], Wit RPN LR BE 80 AR 5% )
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) RV TR i LA . HOR R, SERRM AL R ARXS AT I, 2L 20 4,

3.2.2.3 &t
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NFhL FOE SRR S AR A RERL . RIS BR BT 2 B AR TER
Sy, SR RSB EZ AR

SR BB B EAEWITH: AE TR AR

AT RITM, WET. @B RE=AAEWE, KERBEn 0. B2
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XS Bh Bt NI (AR R BENL A S 1y, AR BRI AR AT -

% 3.1 ARRIEHIAELE

AR e 2 HEARYEE a7
HEWMB Wi/ IR (raEERD
HAR & . POE S L CCRD /
R R o
Bzt (EED
%0 1] 3t 20 /N[ %2 ] B
P AL &= Hi X 10 NMEEH L X
51 2 Foh BB AL 1)

3. 2.3 BRI

3.2.3.1 prompt ¥it

K2t 5 A5 2 25 RE ] ANFE LS5 A AR R, 7E20F 5 5t (background) I,
VKRBT 5o ENE, EHAKZELE, MAl(gender)fHh X (city) K HUEHIARE L,
REIR prompt W S EEX P MR, R X 34T AL EY .

def generate_prompt(question: str, background: str, gender: str, city: str) -> str:

Tll—:—-_l nnn
return (

f"{question}"

3.3 prompt it 5241
3.2.3.2 FKEEZ
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4.1 FXHFEN
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Wik A 16.413s 640 F1F
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H High school =
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S Student A
C Clarity TH R
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T Terminology TSN 5
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Xt 56 LA FA AR B 1 R o BV AL, AR AT DU AR A A S EIE A R
=TI EEAE AT Gk BB, WoPIE TR . (BEfbRid “X-Y” RoRKiG
FHRALL “X BE TR ARWEE, IFEZ A FEZEEE Y 455 (Clarity.
Understandability. Terminology) _i#FATiF4r. i H-T Rox “BEAERL S A 5
EREIEIE” o PHPRC “X-S” RRPREFRHEE 5. i CM-S &om “#
R NEFE TR

ERVATEEN 1~7, 1| NAEEARZ, 7 8EFFEE, ¥EPERE Y S
FARS BAKII AR, S UUETERTE 1.9-2.7 218, KEAHE S S0 E E) SAkE
1, A BUEVEFEIFE 5.1~5.6 Z 0], Sk RO A =40 FE < mh =407 < K
=Y RE S

® 5.2 THHEITR

Gidis
M-C | M-U | M-T | H-C | H-U | H-T | CCL-C | CCL-U | CCL-T | CM-C | CM-U | CM-T
M-S 2267 | 2.222 | 2.622 | 2.311 | 2.200 | 2.422 | 2.422 2.133 2.467 1.978 | 2.089 | 2.044
H-S 2.145 | 2.127 | 2.236 | 2.182 | 2.400 | 2.109 | 2.073 2.073 2.000 2.236 | 2.236 | 2.236
CCL-S | 5.622 | 5.356 | 5.156 | 5289 | 5.556 | 5.489 | 5.422 5.489 5.244 5.511 5.311 | 5.133
CM-S | 5368 | 5.421 | 5.337 | 5.505 | 5.526 | 5.526 | 5.568 5.505 5.326 5347 | 5.411 | 5.568
Analysis of Participants with Different Educational Backgrounds
” & & & & o o o ~ & & o &
& -»°b§ 66\“0 & 0&'? & & @“Sb & ¢ < & @‘\év z(\\‘&
b@@} o b“k & g}e o & oe\‘

K 5.1 FEMERRG T
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5.2.1 =484k
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PAR 200 5 30 oA AR O IRl B AR . R I 4R 2 7 80 5.422 (4
%3/4) , KT ORI, REFEEA BT SRS, 165 M4 7 40 5.489 (FfF
#214) , KT RLE O TE RIS, ARG YR 80 5.244 (HEK 2/4D
T LA T S 0 Bl 2, A S 80 H DR 2 TS 5 302 T A o BA e o o i e
[ PPo i, R deepseek-v3 XF R APGE T 3 TV E H 5 & Oy BT ARt
VAL E=

R B B VAR R AR SR PR 48 P R B LR 0 DR 22 07 T MV oA AR
[l BB, A E0N 5.568 (HE4 1/4) , & T DA = 2805 AR O [R5, (HLTE V7 Bl
[ DRI YERERBLZE, 28y 5.347 (HE4 4/4) | 5411 (G4 4/4)
PR T H AL =R RAE MM FIZ, RIH deepseek-v3 Xt RZEH =L HEE S50
I A BE T e TR ZE

EMAKE, deepseek-v3 BALEN NI AN [FI 0 H T ST AT BE 1A AR T

5.2.2 ¥

L

RIS . REFEDOE F Rl RBea SR E s 1 SR goal N
e WERHNRED =4 QR B REBMERE) , K NN AHH
BE SRR TR E TR, KIEAEME 0 v (B4 1/4) MR
6 OPEERAAE 14D, XEE— AN EE A ME(E /S B2 (R 0.1 (10 fEL AN S o AR I B 45 2
YA At I ARECRT ¢ A 98 7 VA 7 W R A

oo

5.2.2.1 ¥IHFHBEERBA ST

=43k, BT RS 5 DT o s AR R R A RE TR . SR, R
TEPRAARE =4 BUE N, EMEE AN 2267, 2222, 2.622, #iHAE—4ERE
AN /N HZEBET 0.1 M, KI5 IR MEE M IE 468048 245 Unpaired t 16

5o
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#® 5.4 YIPHR N =4E ik

TR T 5y 1 R R B A S
GIGE 2. 267 2. 222 2. 622
e 2.311 2. 200 2. 422
REDOEF Tl 2. 422 2.133 2. 467
KEHE T 1.978 2. 089 2. 044

1. B

TEVE R 4ERE R, FEMEMEN 2.267 (FEA 3/4) , NIEMUBEL, ULt 35 vhe (i A0 LE %
HE(E /N HZE L 0.1 R 2 H0 Ll o T SR U B 19 43 (1.978) i Unpaired t
WY, o

TEVEINFEAERE T, EX “H] bl i3 0 DAR) o S AR Rl % 1IVESr 5 “ A0
WARE N AR B Lo AR BRI B PES3 #E4T Unpaired t f050 /5, 45 2R
P22 B ) 2 AN B Gt B PE (4(88) =1.4392, p=10.1536) . BISIX[A/ M
i, 95% BEIEXIAA [-0.11,0.69], ZX[AEE&E, #— B RFMH T EEZER
gsit. B, EARTFFEA T, WABREUE TR 25

it EHMEEABURIIETE, TIRTEIEMIE4EE T, deepseek-v3 LLHIH
GEUNLIR AN arn VAL E R

2. GfEE

TEDEREYEFE R, SEHE(ERN 2.222 (HESR 1/4)  SARBURKAE, TS Jikofle 2 R0 L i ofe
fl /N BZEEREE 0.1 IR H0 Lo st v [R5 43 43 (2.089) 1 Unpaired t
5.

TEGIEREYERE TN, TEXT “HIh gl 0 DART o s AR e 2 e sr 5 “H)h
WA X LLR S80S0 o st Rl 1IVE 53 3E4T Unpaired t B850 )5, 255
WoRHHZ MM ERAEG G EEN ((88)=0.4845,p=0.4845) . BI5X A4
BT, 95% BEIEXIEN [-0.24,0.51], ZXEEEE, #— DX RFNHAZATLEE
WG, B, FEARFFEAT, WARERELTEZEER.

giit: FEMEEBUR, (AR 584 4/4 PHEEZ R KT 0.1, HZ Unpaired t f5
ARHAHARELTEEZES, WESEELEET, deepseek-v3 LIHIH N 5tHINT
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ARBELT e J1H 59 -

3. RIBEF RS

FEAREFIARIT I AEIE T, RN 2.622 GIEZ 1/4) , 9BURAE, )% HE A AN
U /N B 0.1 Mm . REFDGES ST, KEFFE TN SRR
(a2 455> (2.422, 2.467. 2.044) fif Unpaired t #5536 .

(D) EREEMBLEELELET, X “HIh Bl 5t LT oy s =% ivr
o35 R PR LAE O R R B91E > #E1T Unpaired t 15505, 45
INHHZ M ERARA G2 B E M (1(88)=0.6641, p=0.5083) . EA5X[A]55Hr
KW, 95% BIEIX[EN [-0.40,0.80], XML& E, P RFRH AT R E %
SR, Bk, EATFAEAY, PABEBETREER.

(2) ERTEBRMELERL T, FEX “HIh sl 5 LT v A el % 17
5 IR PR DL S D0E S0 SRR VP4 51T Unpaired t
I E, SRERHAZ NN ERAEA S22 EEME (1(88)=0.5897, p=0.5569) .
BREXESHTERE, 95% BEXEN [-0.37,0.68], ZXIEAEE, #t—D A
2T EERNER. Wik, EATRAEAY, HAHARELREEER.

(3) X “HIF AR 0T AR T AR IVE S R il o UK
FHCFE NN SRR (PE5r 3T Unpaired ¢ 55645 5 4 ]

Mean + SEM Standard Deviation
3

P
2.0 10
< 0.8
15 [=]
g [}
0.6
10
0.4
0.5
0.2
0.0 0.0
M-S - M-Q M-S -CM-Q M-S - M-Q M-S -CM-Q
t-Distribution with Observed t-statistic P-value Distribution
0.40
0.35
0.30
z
2025
5
[=]
2020
=
2015
S
&
0.10
0.05 —— P-value scale
—_/ — tdistribution (df=88) ¥ --- Observed P = 0.0292
0.00 -—- t=22169 Significance threshold (0.05)

4 3 2 1 0 * 2 3 4 0.0 0.2 0.4 0.6 0.8 10
t P-value

Kl 5.4 AIEIMRE-YI R 5K F % Unpaired t i 50254
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TEARVEBEARFEYELE T, ZEXT “ I a2 0 DART o o st A i el 2 19 -5 “ W
HBAE 0 AR 80 Ll T S AR R 7 IPF43 54T Unpaired t K050 /5, 45K &
IR Z 2R B G EEME ((88)=1.2169, p=0.0.292) . BE{ZX A/
B, 95% E XN [0.06,1.10], ZXEAAEE, #—PLRMAZ A EEE
TR, B, EAPFREAY, PN ARSEE R R,

250 JEUEMHBUR, 2 Unpaired t f n] 7355 “A) il il a8 5 LLAT o 5 2R i
1% BIVE4r 5 “A) il 2 s s o T s AR iRl 27 19VF o AN AR 2B T 12 2
25 W IR T AT O SRR P A TR R LR
B F O AR RRIE” PR A BRI EUE TE 3 2 5 0 “H) P g i xt
DARI AT SRR PP S “ W il o DU o T S AR iR 27
FITE A BEARE Z R B . WAERIEFBELEE T, deepseek-v3 A — & 1 LA
HONT S T AR BT e

4, RLEEER

ASTE 5 38 I AT] o R A [ B T SR B T IR RIE RIS T | 2 R R R TR
PR = ANYEE EROVE 45 BT G R, IR T deepseek-v3 7ELARIHOR TS 5t
AT W AT B ) R I R

CEIRE, TEAREFMREAERE b, BN L M ARAR I B2 5, |
5 CRFHFENAE R WEEML, FESIEREZER, U deepseek-v3 £
EERT A W ARBEAT AR TE AR IR I H A — 8 i SVE R B ), e AE — E 1L E
EARIRE BOE S AR AT AR BT SR

SR, TETE TR S G M RE RN R b, MR R R VP o 2 IR B BB 2
LR P FEFE A S LU, Ui deepseek-v3 E PN 28 325 [ 175 T e A F5E 75 T 471
FAAE S ] o

25 EPTR, deepseek-v3 ZETH M) A AR TE Rk R I — & T At g
77, B — @1 SUERLRE ST o SR, FCAEREAAAE BRI IR I B2 55 mT AR U7 T v
R BURT B BRI AN EIACT RS HE TR B 504K
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5.2.2.2 P HBERH RS

H =43, B m gl 5 D o sAE O BB E R . B R, R
TEFRMR T =4 B E N FEUEE, FEWEME ) . 2.182. 2.400. 2.109, K& —4EE
NS EE / HEEGET 0.1 AOME, K3 5 38 A 1 R 4R BE 45 £ Unpaired t #5
3.

# 5.5 mP IR A =4 ik

TR T oy 1 S R B A S
GIGE 2. 145 2. 127 2. 236
Lk 2.182 2. 400 2.109
REDGEF Tl 2.073 2.073 2. 000
KEHE T 2.236 2.236 2.236

1. HMT

TETEMWT BELEFE T, SEHE(EA 2.182 (HES 2/4) , ARMUEAE, TS Jikofle (2 0 L 3
HEAE /N BZE BT 0.1 MRS DUE 5 S0 BT SR R R E 135y (2.073) i)
Unpaired t #6556

TEIEMTREAERE T, XS “ s o o T AR el 7 1A 5 <
AR N AR DOE S BT SRR (9F5) #3547 Unpaired t i385, 45
RERMAZ AP ZEFABRFG IR EME ((108) =0.5833, p=0.5609) . EAF XA
SRR, 95% BEISXIAA [-0.26,0.48], ZX[AIEEE, B RFRAZ LR
EERWNGEW. B, EARTREART, WAEREUE TR ZE R

g5l i FREEABURIETSE, PIEEIEME4EE T, deepseek-v3 LN
TR AR BT BE 855

2. Gl

TEGMEEHERE R, FEME(E N 2.400 (HEAS 1/4) , SABIUBME, )Xo 326 o 0 b e v
fa/N BZEREE 0.1 A . KFBDGE S 30Tk, REFHCE LA SR U 12
25 (2.127. 2.073. 2.236) fi# Unpaired t #:5
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(D) EGMEEYERETS, fEX “mrP il o Dos o SRR s 5
“TE AR DA O SRR (R PE5r #E1T Unpaired t i385, 45 R BRI
H2 AR ZRAEAE G122 B2 (1(108) = 0.9881, p=0.3253) . BIF XA/ bk M,
95% BEAEXIAIA [-0.26,0.77], ZXAEE, #F—P 3 FNAH 2 BTG 3 2 7 14
Wo Bk, FEARFFHEARD, WAFRBUE TR E 2R,

(2) EGMEEYEEET, fEX “ il s s oA SRS s 5
“TE AR E X LUK DUE B S0 T N A R 191E 5> 3517 Unpaired t 356
Ja, GRERWHZ AR ZERABRFRIFZEEME (1(108)=1.2072, p=0.2300) . &
EX AT R, 95% BEASXIAN [-0.20,0.82], ZX HE &%, L HMAZ
FJCR & ZE RN R. F, EARTREATR, BB EELEEZER .

(3) MEGMEZYEE TS, fEX “ Pl s Dos o SRR s 5
e AR N AR B B o S AR RRIE” BIVE 53 34T Unpaired t £330 5, 45
RERMAZ AP ZEFABRFGI R E M ((108) = 0.4834, p=0.6298) . E1F XA
AR, 95% BISXIAA [-0.45,0.74], ZX[AEEE, B LRFRAZ LR
HEERWNGEW. B, EARTRAEART, WAEREUE TR ZE R

ghit: HUEEBUR, HZ Unpaired t foi0 vl A3 BHASUE A R E Z 5, WTES M
FE4ERE R, deepseek-v3 LA H A ST A& THEE J1HL55 -

3. RiBEHRfR

FERVEFRRITEAERE R, FEAEEN 2,109 GIES 3/4) , NARBUSME, DX v
FNLGHEAEAE /N HZE (B 0.1 RS DUE T SO BT SUAE I 1% 459r (2.000)
fifl Unpaired t K%

TEAEFRARFELEE T, 7EXT my ks ot DA o S AR R PP 5
H T LR 5008 5 S0 oA SR AR 2 IPF4 E4T Unpaired t K505
SREIRMAEZ BN ZERARA S RENM (1(108)=0.5188, p=0.6050) . BHIFX
AT, 95% BEXIEA [-0.31,0.53], ZXMAEE, B Fma 2 ML
REZERNGW. Kk, ERPFFTEAS, WABREUE TR E 25
it JEUEEABUR, £ Unpaired t S50 113 P /MEEASUE C R E % R, WIER
BRI R, deepseek-v3 LAy T AW AR THRE IS5 -
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4. BEEER

AT T3 I 0 v P AN R B ROE TN [ B AR TR N L S 1 P SR B
JE=ANAERE IR S5 RIEAT Goit AR08, IR T deepseek-v3 £ PAfR N SHEAT
W AT I R I e

FEIR T REAERE , SEUEEAGUR, B “ UREDOE 5 A RN 37 Al el
AT “RlEd B 57 1R%, HFZEREL 0.1, HSHH il 3 AP
WEESE, KW deepseek-v3 £ PN I 1T BT I T AT A8 2 2 1R

FE Sy [ EYERL , AR CRAEI - READOE T ST R R Bl 5D
BY S @B ERMAAET 01 MR ER, BERITRBHREREZEER. RKY
deepseek-v3 £ PN RIE 1 5y e V7 T3 A8 S0 A5 )

FEAREI AL, U AU, H “BURFEDGE T O 57 AR
BP0 5 “ RO 57 BB MEE RS el AR EEE R .
BEFT AL, deepseek-v3 TEX iy HUT AR HEAT A TE ARRE I B W AR e v BE AT A7 R B A3 )

Zi EPNE, deepseek-v3 FETH [A] v FFAF A EAT IR 5 WAL RN, ERAE(S B MTE
R NER S TEE, ERAREREHSEI I, AR REIIIEAE AR AL

5.2.2.3 REMES XETVHEE R AT

H =4 T 3R, W K DOE T ST il 0 LUK 2B D0E 5 S0 R =
FI IR (R 2E RS T S R . RS AR RS = 4 SV E N v, SEMEE 51000 2,182,
2400, 2.109, A —4EEa— A HLEMEE /D BEEBS 0.1 E, HH5EHE
) AEBE 44 Unpaired t K256

# 5.6 KFDUEF CH A N =248 P8 7 o0 i ik

TR T 5y 1 R R B A S
CIGE 5. 622 5. 356 5. 156
e 5. 289 5. 556 5. 489
REFDAEF T 5. 422 5. 489 5.244
KEEHE T 5.511 5.311 5.133
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1. JHME

TETEMWT BELEFE T, SEHE(EA 5.422 (HES 2/4) , ARMUEAE, TS Jikofle (2 0 L 3
HEAE /N B2 ERT 0.1 sy RZEEEE T S AR U & 434 (5289, 5.511)
fit Unpaired t #6556

Xf “OREFE 5 30 A X DL A o AR BRI PEar 5 RS 0E
AR DL O A R PP 2 1E1T Unpaired t K56 25 5 4 ]

Mean + SEM Standard Deviation

e i

CCL-S - CCL-Q CCL-S - H-Q CCL-S - CCL-Q CCL-S - H-Q

t-Distribution with Observed t-statistic P-value Distribution

— t-distribution (df=88)
/\ --- t=0.4873

4
S
S

e 24 9
N W
a & &

. £
o
&

Probability Density
o
i
S

0.05 —— P-value scale
~=-- Observed P = 0.6272
0.00 4 Significance threshold (0.05)

4 3 2 -1 0 1 2 3 4 0.0 0.2 0.4 0.6 0.8 10
t P-value

5.5 JEME- K DGE 5 S EE-FH Unpaired t #5454 B

FETEMT RSN, 7EXT “ Rl LLs oA s AR sl % vEar 5 “mh
BARE N AR A D0E 5 30 B SRR PE5r #E4T Unpaired t 1030 /5, 45
RERWHAZ M ERARGG I ZREME (1(88)=0.4873,p=0.6272) . BEFEKXIH
TR, 95% BEASXIEN [-0.41,0.68], ZIX[AEEE, HE— L RFHAHZ TR
FEERNLGR. B, EATTTREART, PR EUE TR 5

g5k SEEREEABURMATIE, PISETEWE4ERE T, deepseek-v3 LAR I
B E SCEL T ST AR BT BE S

2. GlERE

TEGREIEHIE TR, FEHEE 5.489 (HE4 2/4) , AERURRAE, D)) JRE v B R bh
HEAE /N B2 ERTS 0.1 BRI RZEEEE T S AR U & 434 (5356, 5.311)
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fit Unpaired t 556 .

(D TEGREEHET, 15X “RFEDOET T IRk 5 o6 LUK S P0E & 30
TN AT SRR P RFEDOE T SCF TR R DL o T S5 AR Rl
% VI PE43 #EAT Unpaired t R0 %6 f5 , 45 R SR AL 2 18] (0 22 e AN AR Gt 5 35 14 (1(88)
=0.5721,p=0.5687) . BAEXIAHTERH, 95% BEIEXEA [-0.33,0.60], 1%IX[H
AEE, P FRH MRS ZE RS R. Bk, fEARTFAEART, HAEE
HHEEREER.

(2) fEGEREARRET, fEX “mhgl g s Plm o st el &7 it
“Tan PR DURZEDUE B SO BT S AR R (R PF43 54T Unpaired t K056
Ja, @RERMAZ BINERABEEGSITFEREME (1(88)=0.7023,p=0.4844) . &
BEXEHRE, 95% BEXEAN [-0.33,0.68], ZXHAEE, #— L FHFHHL
B TC R 2 T Esw. Bk, ERTEFAEAS, WABREELREER.

it HEUEEABUR, B4 Unpaired t B0 50 iT/S A BUEH G R E % R, WIES)
TERE4ERE T, deepseek-v3 LA oA ST AR TTRE T8 59 -

3. RIBHEMSE

TEAREFARIE AR, FEEEN 5.244 CHEA 2/4) , JyARMRUseql, T Rl
FLEBEAEAE /N HZEE T 0.05 IR KBTS AR R [R5 49 45 (5,156,
5.133) f# Unpaired t &5,

(D FEARTEFMRELEE N, 16 “RFEDOE T CF T 6 LR DUE 5
FEAN N FAEREIE” VRS “REDOE S S0 TR 6 AT i 54 ik
[B1% 7 [IPF4 HEAT Unpaired t K050 )5, 255 BRI Z M2 R AR A Gt B35
(1(88) =0.3364,p=0.7373) . BEXEIZHEH, 95% BEXIEN [-0.44,0.61],
ZXAEEE, S B RRAZ RIS ZEF N0, Bk, EATRFEART, W
MHEARBELREEZER.

(2) FEARIEFMRELEIE N, 16 “RFEDOE T CF T 6 LR DUE 5
FEAN N SRS VPSR DOE S S0 T AR 6 AT i 5 A ik
[F1% 7 [IPF4 EAT Unpaired t fr56 )5, 255 SR 2 M2 R AR A Gt B35
(1(88) = 0.4247,p =0.6721) . BEXIESHTERH, 95% BIFXIEA [-0.41, 0.63],
ZXAEEE, H— B RRAZ RIS ZEF N0, Bk, EATRFEART, W
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MR BE TR E R

251k FMEEABUK, 2 Unpaired t 250 nI S AR ARUE T 85 7% R, WER
TEERPEAEIE T, deepseek AKZAIUIE 5 30TV AT 5 (T ARBETHRE 18059 «

4. BEEGR

AT T I X R AP 5 AT ML XA A1 5508 T R R AEVS L . 5
Te B R ARTE B PE = ANEFE B IPP 0 S R BT Geit A e, IR 1 deepseek-v3 £ LA
REEDUE & AT O T ST I A i v i iR BILRE

FETRMT EELERL , SEMEMEANBUR, X “ BUREEDUE 5 32 LN T 7 R R A
“ChEroN st . “BLRSFAEEE O 77 MRIE S ERZEESTH
M1, SGERERAFIEREESR, KW deepseek-v3 7F P 281K 37 Wi v 77 AT 477
St A ]

FE YRR, FEMEEABUR, X “ PUREEDUE 5 2 O T 7 AR R m A
“CIUIHRONTE R I BLRSFAECEE RO 7 MRIE S B ZEESTH
M1, SERERAFIEREESR, R deepseek-v3 7E N R RIE N 5 M7 HAAFTE
St A ]

FEARVE B AR L YESE, FEMEEAGUR, X “ LRZADOE 5 CH O 57 Ak el
B DI R MR LR A O R RIS > B EES
b, AR EIRIAGFAER E Z R AT WL, deepseek-v3 FEX R EDE F X%
P ARBEAT A TEAARE I AW AR T RE T34 25t 22 1]

L5 EPTIR,  deepseek-v3 M [ KA DLAE 5 3 AR HEAT 1R 5 A A 2L
TRAEE B HIEW 23 WER S THEM, ERAERMEME M, Trixiseitae 1
HFAEARRE

5.2.2.4 REHFEVWHEERHRS

B =4 T 3R, W K230 T Al X DUK 2230 1 o S 5 AR O (B0 25 )3
TS G R T B AR P — 4 B E v A, BEEE N : 2,182, 2,400, 2.109,
R — 4 B R — N SRR /D BT 0.1 BME, R B (E I SR 4h BE S i
Unpaired t £33 .
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R 5T KFHEALWHARN =L 70 o Hr

TR Oy 1 RV PR AR
LY 5. 368 5. 421 5.337
Lk 5.505 5. 526 5. 526
REFDUE CEE 5. 568 5. 505 5.326
RFHCEFE 5. 347 5. 411 5. 568
1. JEMIEE
TETEMIBEAERE N, SN 5.347 (HE4 4/4) , NAEBUSME, WA LR/ )
Bl %4555 o
Zhil: TEVEMTRE4ERE T, deepseek PAKZEL 54 o ST ACBETHBE 95 o

2. GE
TEDE RS R, SEHE(ERN 5.411 (HE4 4/4) , RAERURE, 3 Lh IR HE(E /N1
EIRSCT

it TEGMEYEET, deepseek-v3 LR T T SV BT RE 7155

3. RIBHEMSE

TEAREF AR TR, FEMEEN 5.568 CHEA 1/4) , JRUsMi, ) R s i
b BEE A /N B Z BT 0.1 M) . KEEDGE 5 S0 B SR N I 2 45
(5.337. 5.326) f# Unpaired t 1556

(D) EAREFEMBRELERE TN, 1 “RFEECA LA DR BT 5
AR VRS R RCFE TR X LA O s A Rl % PR 4 AT
Unpaired t f50 5, SR BRMAZ A EZRABRASG I RENE ((188)=1.2928, p
=0.1977) . BEXESHEH, 95% BREXIEN [-0.12,058], X EAEE, i
— D CREPIA 2 RT3 2 A i DR, FEART FURE AR BB TE B 2 5

(2) EREEMBEEAEET, £ “RFEEF TR E X URFHCE LT 5
AR BIVE S R AR X LUK D0E 5 SO N S AR R 1
VP4r 14T Unpaired t f056 5, 45 R BoR W22 [0 10 2 5 ARG it B E M ((188) =
1.3970,p=0.1640) . BEEXESHEE, 95% BHASXIAN [-0.10,0.58], ZX Al

i

0
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SF, B R S S R . B, AT RREA T, BRI
{1 8
+

== ib:

s 3

AU, £ Unpaired t f0 38 75 W ARASE LR E EZ R, WAEAR
THHAREYEE T, deepseek=v3 AR ZEEUE TV N S AR RE T 855 -

AW FEIE TS R A0 AR X AN [R5 S50 T B [ 2 A T I E L 5 16 R e
RGP =N YEE RV 45 R BT Gt k5%, R0 T deepseek-v3 7E LK -4
PN N ST AT IR R I RE

TETHMTEAESE, FEAEEAEUR, HAFZEOR, R deepseek-v3 7E N AR IL KT
BT 2 7 T A A it T

EG YL, FAHEARIER, HIAFZER, KU deepseek-v3 7EN AR ILH 5
Tet A 5 T AT A7 AR S A 1]

FEAREF M EAESE , FEAEE AU, X “ BLR B Ll oy 57 AR Rl A DA
FIh e 57 BEZE . “RURZDGE 5 3o E =7 i RIE S 7> B ZE St
o, BRBIRAAAE R Z R IR W, deepseek-v3 TEXS K 807 F W At
AT ARV RIS BT ARt BE I ATS A7 5t 2 1)

R LATIR, deepseek-v3 7E [H] ] K225 = B MV AR BEATIE 5 WAL, LibfE
SR HTEM BRI AR S E R, IERARTERAE ST, WAkt B SR EA 2 .

5.2.3 “A” HEEFLED

KT R G H G T RIE T AL deepseck-v3 TEAN R E T 5 5641 T I AT g
73, WG By 5 ARTE PR L =N E RO RN VR S 4ttt br, N Torlss
RERE DL P AR E T R EES LR LT HART ST RIES . Do,
i3S unpaired t #256, FRHRVEBAAE M S RIS T i RE ST, 0
FeAE T [ 7] 52 AR, A2 AT B A 8 4 P2 SR I T 5 Rt T o 2 ) ) S 2 1k 22 5« PR T
R AR R AP B 5 TR RIE . ETEMTE . 5y S A R
RO A G R E TR KRG FChe

i LRTR, TE AR B4R b, A deepseek-v3 FERMEARIER ESRE T (n
PIFRE 50 B B S EMENLR], E8ARME, Hr ARt ee 1A R % R
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Gtk SRaE . BAURAER MO A R EA T SIS BURR T aE 0, RO AEHE 77
AR “ARFE” I F RO R IRYE . 12485 R 2 TR F R AR
IR AR AT ABRINAE FRE RO 2, SRR N 1 B 3 (R AT O e i 8, SR Z IR B 1

IR ENE A NLE] . AR R SR 8 S AL S G B g S LA, - THHAE
e E PR T PAAT TE F OGBSI (I RE T, AT SIS v R Ak A x4 2 B KT

5.3 “AX” —HIEHFERTI

5.3.1 MR HHT

Y. mh . RENEFT L., REHF LW RAFTYE L5
deepseek-v3 AR %o X REA A1 7 — 45 GGEMEE. SR, RWEHEMED
X RF—3E S A — 4R RO XN B FE X ¢ A6 7 vk 2 S R I A

5.3. L1 FIFHEBERME G

EXf WL (N=145) 9 57dH (N=135) B =4EvF5r 50wt ATk ar
FEA t ¥ E, SR
1. Vb

Statistical Comparison of Gender-Based Math Scores
Boxplot t-Distribution

M-Female M-Male

——- P =0.9464
Significance < 0.05

K 5.6 &M E-¥IH-4 5 5 Unpaired t #5455 K
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P2 B3 AN BA g B EME (1(278) =0.0673, p=0.9464) . Hrh, &4
HF TSR 429 (SD=2.03) , FAHAMTHSTH 427 (SD=1.83) , WA
HBEMEZER 0.02, RUETEF ERRILE 8. BEXESTEY, 95% BEKX
[ [-0.44,0.47], ZXIEAEE, #—DFFMAZRTLEEZRWEIR. K,
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